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Liberty Pike, Richmond, Ind.— 
Tarvia-B over waterbound 
macadam, 
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North 15th Street, Richmond, Ind.— 
Macadam maintained with “Tarvia-B” 
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Tarvia Auto-truck Distributor 
















Here’s what Richmond, Ind., 
thinks of Tarvia— 


In 1918 Richmond stepped out of the mud and dust 
and inaugurated a program of mudless, dustless, all-year 
Tarvia roads. Describing Richmond’s experience with 
Tarvia, Mr. D. B. Davis, City Civil Engineer, writes: 

“It is with considerable pleasure that I report to you our suc- 
cess with Tarvia. This year makes the fourth successive one in 
which we have used your materials. 
ee tales Tene’ ween “We have developed here a Tarvia treated gravel pavement 

gladly sent free on request. which is so popular for residence streets that the demand each 

year is beyond our ability to construct. Observation of the service 
rendered by streets which have been surface treated during the 
past four years has convinced our people of the economy and 
serviceability of Tarvia for this purpose. 


“In connection. with our surface treating we repair all small 
depressions which occur in our 40 miles of gravel and macadam 


streets. A maititenance patrol is employed constantly on this 
work and, odd’as it may’ seem, we have no ruts in any of our 
pavements.” 
y There is a grade of Tarvia for every road purpose—new con- 
For Road Construction struction, repairs and maintenance. 
Repair and Maintenance 






Heavy black 
linesindicate 
Tarviated 
Streets in 
Richmond, 
Ind. 
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Dorr Equipment 


has been selected for plants of the following types: 


Activated Sludge 
Separate Sludge Digestion 
Protection of Water Intakes 
Fine Screening and Sedimentation 
Chemical Precipitation and Oxidation 
Water Purification and Softening Plants 
Straight Sedimentation and Removal of Solids 
Trickling Filters with Secondary Sedimentation 


in the treatment of 


Municipal Sewage and Factory Wastes 


Dorr units are built to handle any volume of sewage or 
waste, and are self-adjusting to fluctuations in flow. Plants 
may comprise multiple units for flexibility or to provide at 
small expense for further growth, with individual units sized 
according to normal flow conditions. 


Dorr Equipment minimizes operating cost and attendance. 
Little power required. Uniform results assured. Sightlv 
and nuisance-free plants. Continuous mechanical operation. 


The Dorrco Screen Unit The Dorr Sewage Clarifier 
delivers low moisture screen- delivers a sludge of lower moisture 
ings directly into cans for final content than can be obtained in 
disposal. any ordinary sedimentation tank. 


Bulletin No. 20 contains full descriptions and data. 
| Send for your copy. 


The Dorr Company 
Engineers 


Sanitary Engineering Department 
101 Park Avenue 
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ROBINSON 
SEGMENT SEWER BLOCK 











A WATER TIGHT SEWER 


Maximum resistance at the point of the greatest stress. 


Joints are made in such a manner as to secure the most perfect bond; all joint faces are 
deeply scarified. 


A water-tight sewer, owing to the irregular continuous mortar joint between the inner and 
outer courses. 


A great saving in cost of excavation in firm ground. 

There is no chance of error in line or grade if the ROBINSON SYSTEM of laying is used. 
Curves of small radius can be laid with great rapidity. 

Ten plants enable us to handle the largest contracts and to give prompt and efficient service. 
We are ready at all times to quote prices in sizes from 30” to 108” inclusive. 


Robinson Clay Product Company 


Akron, Ohio 
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CLAY PIPE 


Me Pipe Everlasting 





6000 Years Underground 


Clay pipe unearthed from the ancient city of 
Babylon in a perfect state of preservation. 
These specimens may be seen in the museum at 
the University of Pennsylvania. 


The assertion that vitrified clay pipe is the best ma- 
terial for conveying sewage and ground water is sup- 
ported by the result of tests and years of service— 
under all sorts of conditions, and in all parts of the 
world. 











IMPERISHABLE WITH TIME | 
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The Association’s Facilities 


At Your Service 


Our engineers are ready at all times 
to give you information regarding the 
manufacture and use of vitrified clay 
products, embracing sewer construc- 
tion, chimney construction, etc. We 
have ready for distribution a number 
of publications which will be of interest 
to you, including a handbook on house 
sewers and house drains. Let us know 
your problems. 


For Full Particulars write 


Eastern Clay Products Association 


Henry T. Shelly, Secy., Mgr. t-2 Phone Spruce 5029 


910 Penn Square Building, Philadelphia, Pa. 


Members Eastern Clay Products Association 


The Buckeye Fire Clay Co., Evans Pipe Co., Robinson & Sons Sewer 
Uhrichsville, Ohio Uhrichsville, Ohio Pipe Co., 
Uhrichsville, Ohio 
Cambria Clay Products Co., Junction City Sewer Pipe Co., : 
Blackfork, Ohio Junction City, Ohio Robinson Clay Product Co., 
Akron, Ohio 
Clearfield Sewer Pipe Co., Logan Clay Products Co., 
Clearfield, Penna. &@ “pe Be Ohio Ross Clay Products Co., 
Uhrichsville, Ohio 
Crouse Clay Products Co. Patton Clay Mfg. Co., . . 
pow My Ohio : Patton, Penna. St. Mary’s Sewer Pipe Co., 
St. Mary’s, Penna. 
The Dennison Sewer Pipe Co., Pennsylvania Clay ProductsCo., ; Uhrichsville Clay Co., 
Dennison, Ohio West Winfield, Penna. Uhrichsville, Ohio 


East Ohio Sewer Pipe Co., Portland Stoneware Co., Wolf-Lanning Clay Co., 
Irondale, Ohio 49 Federal Street, Boston, Mass. Dennison, Ohio 
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| STRENGTH-DUR) 


kK NGINEERS throughout the 
country are striving for a 
strong, permanent sewer construc- 
tion for their municipal improve- 
ments, and they have recognized 
that REINFORCED CONCRETE 
PIPE is rapidly meeting their de- 
sires in this respect. They feel they 
can depend on REINFORCED CON- 
CRETE PIPE to give their com- 
munity a lasting sewer. They know 
that frictional resistence is _ less. 
They know that REINFORCED 
CONCRETE PIPE is adaptable to 
most all of their projects and that it 
results in considerable economy. 














Installation of 78” Independent Reinforced Concrete Pipe 
for Northeastern outlet, Pontiac, Michigan. Note method 
of laying pipe. 





They realize that Concrete 
Pipe is true to shape; pro- 
vides smoothest flow line; 
gives Maximum service and 
carrying capacity. They also 
understand that the contrac- 
tors installing REIN- 
FORCED CONCRETE PIPE 
have many advantages when 
they use this class of ma- 








72% i pipe built for the City of Muncie, Indiana: Note how pipe is: placed terial. 
along line of trench ready for contractor to lay. 


CONCRETE PIPE | 
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HA BILITY-SPEED 


They realize that the contracto1 
can lay REINFORCED CON}- 
CRETE PIPE faster and 
cheaper than any competitive 
material, thereby giving the City 
f in which REINFORCED CON- 
: CRETE PIPE is installed a 
better product at a more reason- 
able price. When leading En- 
gineers are beginning to recog- 
nize this fact, can we say more 
than for you to investigate the 
using of REINFORCED CON- 
CRETE PIPE in ‘your next 
project? 
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Concrete Pipe supplied to the City of Kenosha, Wisconsin, Note pipe 
placed along line of trench and ease in excavating and backfilling. 


Independent Nickabusnend Concrete Pipe 


has all of the qualities of competitive materials and has a great many addi- 
tional advantages. 


Write us for illustrated booklet. Get in touch with our Engineering Department and let 
us point out the advantages of using REINFORCED CONCRETE PIPE. 


Our joint insures a strong, durable and 
water-tight connection. It is the most eco- 
nomical in time, labor and mortar—a sav- 
ing to the contractor and a satisfaction to 
the Engineer. 








EASIER TO LAY—CHEAPER TO LAY—FASTER TO LAY 


INDEPENDENT CONCRETE PIPE CO. 


INDIANAPOLIS, IND. 


FOR PERMANENCE 
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H ALT PORTABLE 
5 Ra SEMI-PORTABLE 
A PAVING NG LANTS STATIONARY 


Sand & Stone 
Dryers 


Portable 
Kettles 


Asphalt 
Street Tools 





Brick Testing 
Rattlers 


Gravel Pumps 
etc. 


HETHERINGTON & BERNER 


INDIANAPOLIS, IND. 




















New! A Tight Joint and perfect 
Y . 


alignment by common labor 


WESTON 


PIPE GASKETS 
AND FORMS 


With this gasket and form you can quickly determine the proper pouring of cement by in- 
spection. The joints can be made in trenches containing water and with water running through 
the pipes, provided the depth of the water is not more than half the inside diameter of the pipe. 
An excessive amount of pumping or sub-drainage is thus avoided. 





The use of this device also permits partial hack-filling of the trench before the joints are 
made, thus promoting proper alignment of the pipe and preventing the breakage of the joints 
during backfill. It also precludes the penetration of roots into the sewer. 


Full information will be sent to any interested official upon request. 


L. A. WESTON, ADAMS, MASS. 
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Allows For 
Deflection 





















G-K Flexible 
Pipe Joint Compound 


“The Original Water Tight Sewer Joint Compound” 


$i ériies Chetek Eales sre) 


SRI os iti ean 


‘ has an adhesive strength of 90 lbs. per sq. in. on 
vitrified tile. 


Will allow for deflection of pipe line due to soft sub- 
grade and heavy backfill—and remain watertight under 


r pressure. 
e Guarantees the life of the pipe, as bell will not be 
i broken if grade is disturbed from any cause. 


An Absolutely Water Tight Joint 
Which Will Stay Tight 


Tests were made by Bureau of Surveys, Philadelphia, 
Pa., and pressure carried to 85 lbs. per sq. in. on 12-in, 
tile pipe and no leakage at joint. 


Vitrified tile pipe, 8 in., subjected to 30 lbs. pressure 
for 15 minutes and no leak. 


; This means that the Sewer Dept. will not have the 

trouble and expense of removing roots, and treatment 

‘ costs reduced materially by the elimination of ground 
water of infiltration. 


COST DATA WILL BE FURNISHED UPON REQUEST. 


G-K SALES AGENCY 


MACUNGIE, PA. 
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Pod 7” Counter Meter 




















AML. 

















Cc 





























| 


Gg - = - -o) 
To Sewer —» 


> 

















The Miller Standard Siphon has no 
fussy parts to be broken or misused. 
It has no moving parts. It is easy to 
set, as there are but two parts fitted 
and readily installed. No subsidiary 
devices or tubes, nothing to break. We 
can furnish Miller Siphons in any size 
from 3” to 30” and for any desired 
drawing depth. Single siphons, also 
double, triple and plural alternating 
siphons, designed to fill any require- 
ment for operating sand filter, contact 
bed, sprinkling filter, and domestic sew- 


age treatment plants. 
A SEWER PIPE 


J OINTIT E JOINT COMPOUND 


No caulking is necessary with JOINTITE. 
Alternate joints may be poured on the bank. 
Easily handled and placed. No skilled help 
required. Sets as soon as poured. Adheres 
to the pipe. 


PACIFIC FLUSH-TANK CO. 
149 Broadway New York 
6 CATALOGS 








7 — 
\w 
on Airlock Apparatus for Sewers and (fi S 

Sewage Disposal AY 

Catalog No. 15—Flush tank Siphons, Water Reg- (Meme 
ulators ; ‘¥ 
Catalog No. 16—Automatie Siphons for Domestic ~~ 

Septic Tanks ee 
Catalog No. 21—Pneumatic Sewage Ejectors & 

Catalog No. 12—Sewer Pipe Joint Compound a 


Catalog No. 14—Automatic Siphons for Large 
Municipal Disposal Plants, ete. 


Catalog No. 7—TImhof Tanks 


Catalogs mailed on request 






































SLUICE GATES 

















Shear, Flap 


and 








JOINTS 


Write for Literature 


Box 574 
















Butterfly Valves 
FLEXIBLE 


COLDWELL-WILCOX CO. 
Newburgh, N. Y. 























































SAFETY and NOISELESS 
Manhole Cover 


Does away with rattling or dishing 


Our foundries and machine shops are equipped to 
No order too 


handle work on a production scale. 
large or small, 


A large stock of stock patterns on hand and prompt deliveries 
assured. Special castings of soft gray iron from drawings or 
We can also machine any castings to size. 


blueprints. 


Full particulars on request—send for catalogue. 


WM. E. DEE COMPANY 
Chicago, III. 


Manhole, Catch Basin and Sewerage Castings of All 
Kinds. We Make Anything in Gray ja . 


30 N. La Salle Street 


Write for Our Prices 


PAPE; = 
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DIRECT 
OXIDATION DISPOSAL 
CORPORATION 


LAND TITLE BUILDING 
PHILADELPHIA 


POSITIVE AND DEPENDABLE SEWAGE PURIFICATION 
BY THE DIRECT OXIDATION PROCESS 
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Flockhart Foundry, Newark, N. J., 


is the largest manufacturer of sewer and highway 


castings in the United States. We ship 700 tons monthly—handling 


98% of the waninnes i in Greater New York and shipping as far west as San Diego, 
California. 


Your inquiries for manhole heads, inlet basins, etc., singly or by hundreds are requested. 
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MAIN OFFICE, 83 POLK STREET, NEWARK, N. J. e 
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VITRIFIED | 


Q)EWER PIPE 
—— om 8 Ohio Plants 


li Prompt Shipments 
, SS The Ohio Vitr. ified Pipe (G) Uhrichsville, Ohio 
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Ruberoid Pipe-seal * 


for Joints 


Settling of the ground and realignment of 
the pipe are the tests for a flexible joint. 


Ruberoid Pipe-seal will stand the test. This 
compound forms a flexible joint which will 
not crack. It forms watertight joints which 


stay tight indefinitely. 


| When you use. Ruberoid Pipe-seal there is 
| ‘no éxpense-in' keeping sewers clean. Roots 


will not penetrate. ~ 
Send for a Ruberoid Pipe-seal folder which 


_ explains the advantages of using this com- 


pound and gives complete instructions for 
its use. 


The RUBEROID Co. 


95 Madison Avenue, New York 
Chicago Boston 


, A I} 
< ///, / sa / 
- - wt y / _ = 
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Pipe-seal 
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RIEFLER FEATURE 
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The improved spring method of 
joining thé pen, pencil, needle 
point or lengthening bar to the 
dividers eliminates the need oi 
a set screw, thus overcoming the 
inconvenience of its being lost 
and stripping thread. 


This simple method of attach- 
ment adds greatly to the neat- 
ness and finish of these instru- 
ments and insures greater accur- 
acy. 

In the last half century our re- 
pair department has nevef had 
occasion to adjust this socket 
joint. 





Write for Catalogue P.W. describ- 
ing Riefler’s complete line of 
precision drawing instruments. 


seit Fil F.WEBER CO 
sure e 


e 
F. W. Co. Drawing Materials 


is stamped 
1220 Buttonwood St. 


on each in- 
Philadelphia 


strument. 
e , 
Not genuin St. Louis, Mo. Balt'more, Md. 


without. 
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It Carries More Water for Its 
Diameter Than Any Iron Pipe 


WYCKOFF WOOD PIPE is not impaired by the effects of 
electrolysis acid fumes or corrosion. It is light, strong and 
very durable. Lengths, 6 feet to 12 feet long. Size for size, 
it carries 14 per cent. more water than iron pipe. Costs less 
for transportation because it is lighter and easier to handle, 


May we send Catalog giving fullest details? 


A. WYCKOFF & SON COMPANY, Elmira, N. Y. 


H. H. White : 1503 Fourth Natl’ Bank Bldg., Atlanta, Ga. 
Johnson-Peters Co. - - + Pittsburgh Terminal Warehouse, 
Pittsburgh, P- 551 West 14th Place, Chicago, Ill. 


Dicintnetin 

















Security Sewer Rods 





Security Rods are made from second-growth hickory, with 
malleable iron couplings swedged or shrunk down very tightly 
on the curved places at end of sticks. Security couplings can- 
not come off. 

Joint and unjoint easily and quickly—light weight—long runs 
— made. No slack, but lend themselves to all practical 

ends — 

They cannot buckle or uncouple in the duct. 


Send for Flyer No. 20 


F. BISSELL COMPANY 


226-228-230 HURON STREET TOLEDO, OHIO 














REINFORCED CONCRETE PIPE 
FOR ALL PURPOSES 




















UNITED CONCRETE PIPE CO., INC. 
29 BROADWAY, NEW YORK CITY 

















VULCAN 
INCINERATORS 


The McCanse System 
for Municipalities 


ODORLESS AND SMOKELESS 


The Most Economical 


VULCAN INCINERATOR CO. 
SECURITY BUILDING ST. LOUIS 





<a, If You Have a DEEP WELL 
ending in WATER-BEARING 
SAND OR GRAVEL. 


equip it with the COOK PAT- 

| ENT BRASS TUBE WELL 
STRAINER and secure the 
maximum capacity of the well 
free from sand or particles of 
any kind. These strainers are 
in use by the Department of 
Water Supply of New York 
City, Parkersburg, W. Va., 
Memphis, Tenn., and Dayton, 
Ohio. 


Upon the completion of the well, 
allow me to quote upon a Steam 
Belt or Motor Driven Deep Well 
Pumping Outlet. 


Write for New Catalogue 


COOK. Manufacturer “nas” 





























W. H. STEWART 133 George 


“STEWART SEWER CLEANING MACHINE” 
“Used in Nearly Every State in the Union” 


SEWER RODS 


We pay freight and 
1614 Locust Street, St. Louis, Moe. 


ship for trial. Who 
else will do it? 
Street, Boston, Mass. 
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In this fire at Norfolk, Va., eleven American-LaFrance 








pumpers gave perfect service, one engine having a record of 
seventy-two hours continuous service. 


MAGINE such a fire as the one illus- 

trated, where the Chief must use his 
experience to marshal his forces like a 
military commander in battle, shifting 
his fighters and equipment to meet the 
varying attack of the on rushing fire. It 
is in situations such as this that the Chief 


is thankful for every detail of design that 
makes his work easier 


In carefully planning the big details 
American-LaFrance engineers have not 
overlooked the smaller but equally im- 
portant points that go tomake American- 
LaFrance Motor Fire Apparatus the 
standard of the world. 


One Reason for the Success of 
American LaFrance Fire Apparatus 





Type 10 Pumper 23 Ft.R.~ 14404" Wh. B. 
Type 10 Combination 25 Ft R -/56%"Wh. 8B. 
Type 12 RotaryPumper 26 Ft.R - 161" Wh. B. 
25 Ft. R.- 15634" Wh.B. 
25 Ft. R= 15636" Wh.8. 
23 Ft.R - 404" WhB. 
Type 40 Combinution 23 Ft. R - 1404" WhB 
Type 75 Combination 25Ft.R -156%"° WhB 
Type 75 Pumper 25 Ft.R. ~156¥4" Wh.B. 


Type !7 Tractor 
Type 38 Pumper 
Type 39 Pumper 














The Short Turning Radius 


Congested streets accompany* every fire. 
Excited onlookers, nervous drivers, intent 
firemen, all heedless of everything but the 
immediate demand of the instant In such 
a turmoil the ease with which fire apparatus 
can change location is of prime importance. 
The short turning radius of American-La- 
France motor apparatus permits movement 
with the least amount of confusion and en- 
ables your operator to take advantage of every 
opening. It is a means of saving. precious 
seconds when every second counts 














American [AFRAvce Fine ENGINE [OMPANY|NC. 


NEW YORK 


BOSTON 
ATLANTA 





BRANCHES ELMIRA, N.Y. Sa 
cHcAaa CANADIAN FACTORY MINNEAPOLIS WASHINGTON 
DALLAS TORONTO, ONT. LOS ANGELES PORTLAND 
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I RON HORSE Street Cleaners 
and Scrapers are familiar sights ‘ 
on the streets of a large num- 5. ~ 







|| ber of progressive cities all over the |} DNS / : 
1} country. And scores of other munici- |}. \ Kaif 






palities are adopting Iron Horse Street iS, ee. 
, Cleaning Equipment and Metalware rr d 
i yearly, as they have come to rely on its Se a 
% wear-resisting quality and the fact that it ees 

‘|| continues to give faultless service long 7 aE 
( after ordinary equipment has been rele- er ati 
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ing our r line, 7 
in color. Write for your copy today. 
\Y 


ROCHESTER CAN COMPANY 
ROCHESTER, N, Y. 
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At the left is seen the famous All-Weather Tread and the Indented Sidewall of the new Goodyear 


Copyright 1922, by The Goodyear Tire & Rubber Co., Ine, “ 
Cushion Truck Tire. Right—a cross-section showing the Goodyear Patented Hollow-Center 
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Goodyear has produced a new cushion truck 
tire embodying both the original Goodyear 
Hollow-Center cushion and the famous All- 


Weather Tread. 


It unites in one tire the resilience of the cush- 
ion, the wearing quality of the solid, and the 
tractive power of the All-Weather Tread. 


It is a development of the standard Goodyear 
Hollow-Center Cushion Tire, more than 30,000 
of which have been proved in actual service 
during the last five years, and it is a distinct 
advance on that splendid tire. 


The new Goodyear All-Weather Tread Cush- 
ion Tire has a pressed-on base that defies 
base-separation troubles. 

Its tread is the powerfully tractive All-Weather 


Tread design, insuring sustained headway 
under all road and weather conditions, saving 


fuel and engine strain by its sure gripping. 


Its triple cushion design makes it a real shock 
absorber, resilient beyond any other tire ex- 
cepting the pneumatic. It has the advantage 
of the patented hollow center, the high, thick 
blocks of the All-Weather Tread, and a new 
sidewall pattern that permits easy compres- 
sion under pressure. 


Resilient, tractive and long-wearing, this tire 
assures thousands and thousands of miles of 
efficient and economical performance at low 
cost per tire mile. 


The new Goodyear All-Weather Tread Cush- 
ion Tire is made in all standard sizes, up to 
and including 7 inches, and is specified for all- 
’round equipment on light and medium duty 
vehicles and as front wheel equipment for the 
heaviest trucks. 


GooprvEarR Means Goop WEAR 





























SYEAR 





PUBLIC WORKS 














| For Brick Pavements 

































TEXACO Asphalt-Filled brick 
pavement on Main Street, Gales-~ 
burg, Ill., constructed in 1913. 


TEXACO site 


THE TEXAS COMPANY 


Asphalt Sales Department 
17 Battery Place, New York City 


New Orleans Cleveland Houston 


New York 


Philadelphia 


Richmond 










Here is what TEXACO AS- 
PHALT Filler does in your brick 
pavements: 


Protective and Waterproof: 
TEXACO Asphalt Filler prevents 
the edges of the brick from being 
chipped, reduces the noise of traf- 
fic to a minimum, and furnishes an 
impervious, waterproof joint. 


Elastic: TEXACO Asphalt Filler 
acts as an elastic joint between the 
bricks, thereby protecting the 
pavement from injury which 
might result from expansion and 
contraction. 


Adhesive: TEXACO Asphalt Fill- 
er has a superior quality of adhe- 
siveness which results in its stick- 
ing firmly to the brick at all 
temperatures. 





Oklahoma City Des Moines 
Kansas City Minneapolis 
Wichita 
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CITY COUNTY STATE 


A Combination of “MUNICIPAL JOURNAL” and “CONTRACTING” 
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Sludge Digestion ‘Tanks at the 
! Baltimore Sewage Works 


By C. E. Keefer* 

















Sedimentation and sludge digestion tanks cheaper to construct and to 

operate than Imhoff tanks, less troublesome, and give equally as good 

results. Sludge digestion is being used in future development of Baltimore 
plant. History of this feature of the Baltimore works. 








The sewage treatment plant of Baltimore is constructed. As the population of the city, ac- 
receiving the sewage from approximately 550,000 cording to the 1920 census, was 733,826, and as 
people. This sewage is domestic in character S¢Wers are being extended at the rate of almost 


d ly 50 ‘or d two miles a week, there is no doubt but that 
ee ee Ge MoMerw as sewage flow will increase materially for the 
prevent it from creating a nuisance, treatment 


; ; next few years. To provide for this additional 
units costing approximately $3,000,000 have been flow, more treatment units will have to be con- 


* Assistant Designing Engineer, Sewer Division, Baltimore, Md. structed. 
















INTERIOR VIEW OF SLUDGE DIGESTION TANK NO. 20, BUILT 1921 
Tops of old circular sludge digestion tanks seen immediately beyond. Sludge beds seen faintly at the left 
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GENERAL DESCRIPTION OF PLANT 

The sewage works are situated on a tract of 
land containing 468 acres, which was purchased 
in 1906. The various types of tanks, filters, 
and sludge drying beds cover approximately 45 
acres of ground, and plans are being prepared 
to materially increase the size of the plant. The 
sewage, which averaged, in 1921, 252 p.p.m. of 
suspended solids, first flows through a bar screen 
house where large floating matter is caught and 
removed. From the screen house it passes 
through four Venturi meters to sedimentation 
tanks, of which there are four at present. 
the 
through revolving screens to 30 acres of trickling 
filters. After leaving the trickling filters it con- 
tinues to two final settling basins, from which 
it passes through water turbines to Back river. 

SLUDGE DIGESTION TANKS 

The sludge from the sedimentation tanks is 
pumped to sludge digestion tanks, where it re- 
mains for a period of from three to six months. 
At the end of this time the amount of organic 
matter in the sludge has decreased by gasifica- 
tion and liquefaction, and is sufficiently stable 
so that it can be dried on sludge beds in a com- 
paratively short period of time. There are 7.6 
acres of these beds where practically all of the 
sludge from the plant is dried. Some of this air- 
dried sludge is carted away by farmers, but the 
larger portion of it is heat-dried and sold as a 
base for fertilizers. 

SEDIMENTATION TANKS VERSUS IMHOFF TANKS 

Baltimore has been very fortunate in being 
able to make a study of the use of Imhoff tanks 
and plain sedimentation tanks used in conjunc- 
tion with sludge digestion tanks. Unfortunately, 
the experience with the 28 circular Imhoff tanks 
has not been what was anticipated when these 
tanks were built. The Imhoff tanks have been 
in operation continually. for several months at 
a time, and even when they were giving satis- 
factory service, it is safe to say that the use 
of the four sedimentation tanks, together with 
the sludge digestion tanks, was preferable. 





From - 
sedimentation tanks- the ‘sewage ~ flows: 






Vor. 53, No. 6 


In reaching the solution of.a problem of this 
sort, the economics of the question is often a de- 
ciding feature, and it has been found that at 

~ Baltimore it has cost considerably more to treat 
the sewage when Imhoff tanks were used as 
compared to treating the same sewage through 
plain sedimentation tanks and sludge tanks. The 
reason for this is easy to explain. First of all, 
Imhoff tanks of any depth are much harder to 
construct. The excavation must be carried to 
greater depths. Heavy concrete construction is 
necessary. With the building of plain sedimenta- 
tion tanks these conditions do not exist as a 
general thing. When it comes to the operating 
of Imhoff tanks, a good deal of supervision is 
necessary in order to keep them running in a 
satisfactory manner, and it is undoubtedly true 
that there are several installations where Imhoff 
tanks are not giving satisfaction even where the 
greatest degree of supervision is exercised. 
Gassing and foaming are likely to occur at any 
time due to causes which very often are un- 
known; at least, such has been the case at Balti- 
more. 


Not long after the Imhoff tanks at Baltimore 
were put in service they began to give trouble 
due to foaming. They had been in operation 
approximately a year when it was necessary to 
shut them down. It was apparent to: those 
familiar with the conditions that. the troubles 
encountered were chiefly due to two causes: 
first, the sludge storage space in the tank’ was 
inadequate, and, second, the hydraulics was poor: 
In May, 1919, two of the twenty-eight tanks were 
remodeled. The inlet and outlet weirs of these 
tanks were raised, and the flow of sewage was 
slightly modified so that in entering the tank it 
flowed over the top of the weirs instead of pass- 
ing downward through openings in the bottom 
of the inlet channel. These two tanks worked 
very satisfactorily for a period of over a year. 
It was then decided to remodel the other twenty-. 
six tanks in the same way that the two tanks 
mentioned above had been changed. As each 
tank was changed it was put in service, so that 
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by January, 1921, eighteen 

~—~—“t__ tanks were in use.. For some 
“< unknown reason, first one and 

HF then another of them started 

“t| to gas and foam, so that in the 

i course of a few weeks it was 


necessary to shut down the 
whole battery, and up to the 
present time they have not 
been used as sedimentation 
tanks at all. Instead of having 
these tanks stand idle, they are 
now being used temporarily as 
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CROSS-SECTION OF OLD TYPE OF SLUDGE DIGESTION TANK 
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sludge digestion tanks, and 
are giving very satisfactory 
service. 


OPERATION OF SEDIMENTATION 
TANKS 


There are four sedimenta- 
tion tanks, each having a capa- 
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city of 3,800,000 gallons. They are alike with the 
exception of a few minor details. Each of these 
tanks is 420 feet long, 103 feet wide, with a depth 
varying from 10% to 15% feet. In the summer 
months they are kept in operation for a period of 
about ten days before they are cleaned, whereas in 
winter they are operated continuously from three 
to six weeks. As soon as a tank is put out -of 
service, the supernatant is pumped to one of the 
other tanks in operation, and then the studge ‘is 
pumped. into one of the sludge digestion tanks. 
The length of time required to move this ma- 
terial varies considerably with the quantity in 
the tanks and the amount of moisture it con- 
tains. If these tanks have been in operation 
only about ten days, the total time required to 
clean them does not take longer than four or 
five days. On the other hand, if they are run 
for a month or six weeks this amount of time 
is greatly increased. The tanks are cleaned by 
flushing the sludge with streams of water to 
channels, from which it flows by gravity to cen- 
trifugal pumps. These pumps are used to lift 
the sludge to the sludge digestion tanks. 
DESIGN OF SLUDGE TANKS 

The first three sludge tanks, Nos. 1 to 3, built 
at Baltimore were rectangular in shape, 140 feet 
long, 103 feet wide and from 13% to 15% feet 
in depth. Sludge is fed into these tanks through 
a cast iron pipe line which is attached along the 
top of the walls opposite the outlets of the tanks. 
In order to prevent odors from escaping when 
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raw sludge is fed into the tanks, short remoy- 
able pieces of pipe, which extend below the sur- 
face of the sludge in the digestion tanks are at- 
tached to*the main sludge pipe. Each tank was 
provided with three manholes, at the bottom of 
which are 12-inch sluice gates, one for each man- 
hole. ~The manholes are connected by a conduit 
to a small pumping station, which is equipped 
with a 10-inch centrifugal pump.. When these 
tanks were designed, it was anticipated that as 
the sludge was fed into them it would grad- 
ually digest and settle to the bottom of the 
tanks, leaving a layer of water at the top. On 
the top of the walls of these tanks a small rec- 
tangular conduit was constructed for removing 
this water. This conduit, however, has not been 
used for several years, as the water never col- 
lects on the surface of the sludge. The reverse 
condition of what was anticipated has taken 
place. As the sludge remains in the tanks, gas 
action naturally begins, and material is forced 
to the surface, which in the course of time be- 
comes dry and hard. There have been times 
when this scum has been sufficiently hard and 
thick to support the weight of workmen. In 
order to get the sludge to the pump it is neces- 
sary to break it up with a stream of water so 
that it will flow through the conduits. The 
capacity of the above tanks amounts to 608,700 
cubic feet.. It. very often happens that undi- 
gested sludge flows directly underneath the scum 
to the outlets. About a year ago additional out- 
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let points were built at higher elevations in the 
manholes, and should undigested sludge be found 
at one elevation, the chances of getting digested 
sludge from one of the other points are in- 
creased. 

In 1915, when more sludge digestion space 
was needed, sixteen more tanks, Nos. 4 to 19, 
were built of an entirely different design. All 
of these tanks are of the same size and shape. 
They are 38 feet in diameter and 24% feet deep. 
The bottoms are hopper shaped, the depth of the 
hopper being 91% feet. It was thought that these 
tanks would behave in the same way as the 
rectangular tanks were supposed to act, namely, 
that the digested sludge would form at the bot- 
tom, while the undigested material would re- 
main at the top. One inlet pipe and one outlet 
pipe was provided for each tank. The inlet 
pipes are 8 inches in diameter, terminating near 
the top of the tank. The outlet pipes are at the 
bottom. Unfortunately, the digested sludge ac- 
cumulates at the top of the tank, with the un- 
digested material at the bottom. These tanks 
evidently cannot bé operated as easily as might 
be the case if these pipes had been placed in the 
reverse positions. 

Sludge Tank No. 20, which was the last one 
built, was completed in September, 1921. When 
this tank was designed, several features not a 
part of the old tanks were added. This tank 
is 150 feet long, 86 feet wide, with a depth vary- 
ing from 16 feet 3 inches to 21 feet 3 inches. 
Sludge is fed into the tank at opposite ends 
through a 12-inch cast iron pipe placed at the 
bottom of the tank. Sludge can be withdrawn 
from one of six manholes, three of which are 
on one side, with the other three along the op- 
posite side. Each manhole is provided with three 
10-inch circular sluice gates placed at different 
elevations. In operating these sludge tanks it 
has been learned through past experience that 
it is not wise to have all-of the draw-off points 
at the same elevation, because it is possible for 
digested sludge to be at different elevations in 
the tank. The capacity of this tank is 233,000 
cubic feet. It is built entirely of reinforced con- 
crete at a cost of $58,881.04. Parallel with and 
a few feet away from the north and south sides 
of the tank there are two concrete channels, each 





PUBLIC WORKS 





Vor. 53, No. 6 





1 foot wide and 1 foot 6 inches high. The digested 
sludge is drawn from the tank into these chan- 
nels, and from there to the sludge drying beds. 
As it is difficult to get sludge to flow in very 
long open channels, it is planned to use cast iron 
pipe lines in the future for carrying the digested 
sludge to the drying beds. 

Table I gives the cost and capacities of the 
sludge tanks at the Baltimore plant. 





TABLE I 
Cost of Sludge Digestion Tanks at the Baltimore Sewage Works 


Sludge Digestion 


Tanks Capacity, Cost per 
Nos. Year Built Cost Cu. Ft. Cu. Ft. 
1-3 1909-1910 $43,311.00 608,700 7.1¢ 
4-19 1914-1915 27,240.80 329,760 8.3c 
20 1920-1921 58,881.04 233,000 25.2c* 





* Increased cost due to high prices after the war. 





SLUDGE PIPE LINES 

As in the design of Imhoff tanks, it is as es- 
sential, if not more so, to have pipe lines of 
sufficient size through which the sludge can be 
pumped or made to flow from one tank to an- 
other. All of the pipe lines used for carrying 
sludge at the Baltimore plant vary from 8 to 12 
inches in diameter. The main feeders are all 
12 inches in diameter. A few of the distributing 
pipes to the tanks are 8 inches in diameter. The 
present practice is to use 12-inch pipes for main 
distributors, with 10-inch pipes for short branch 
lines. By using pipes instead of channels the 
amount and intensity of odors that would be 
created is greatly reduced. 

OPERATION OF SLUDGE TANKS 

Table II indicates the quantities of sludge han- 
dled yearly. The character of the sludge as it 
is pumped from the sedimentation tanks to the 
sludge tanks naturally varies. However, it is 
usually in an undigested state, containing in the 
neighborhood of 65 or 70 per cent volatile mat- 
ter. The amount of time required to fully digest 
the sludge so that it can be placed on the sludge 
drying beds ranges from three to six months. 
This sludge resembles Imhoff sludge. It has the 
same general characteristics and dries as well. 

Two or three entirely distinct and pronounced 
conditions have been encountered in operating 
the sludge digestion tanks. During the first few 





TABLE II 


Quantities of Undigested and Digested Sludge Produced at the Baltimore Sewage Works 


Cubic yards of 90 per cent. 





Cubic yards of 90 per cent. 








Flow of sewage moisture undigested moisture digested Reduction 
r A ~ sludge produced sludge produced in volume 
M.G. rc meant > r AW — of sludge 
Year M. G. D. per vear per M.G. per year per M.G per year per cent. 
i apeken sa 11.90 4,320 85 ie cee ee 1.52 6,568 
iusveaes 18.06 I eg a el 1.72 11,348 
es 22.93 8 372.09 Soars feed 385 32,233 ae 
2) ne 31.80 11,607.41 5.70 66,165 4.05 47,010 29.8 
eee 39.16 14.374.00 5.53 79.488 3.69 53,040 33.3 
ee 44.35 16.199 &3 7.34 118,907 3.15 51,029 57.1 
Se 52.82 19,284.78 6.06 116.866 3.32 64.025 45.2 
_, Sa 55.04 20,096.08 5.14 103.294 2.98 59.886 42.0 
BPO ecessccces EE 19.074.23 6.37 121,503 3.00 57,233 52.9 
__ ee 46.62* 17,015.72 8.47 146,403 3.02 51,420 64.9 


* The decrease in flow from 1919 to 1921 was due to the decreased use of water, although the number of buildings connected to the 


sewerage system increased. 
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years that the plant was run only a very thin 
scum formed on the top of the sludge tanks; 
and as there was plenty of sludge storage space, 
no difficulties were encountered. But as the 
quantity of sludge began to increase with the 
increasing flow of sewage, the scum on the tops 
of the tanks began to get thicker, with a mois- 
ture content less than /0 per cent at times. To 
get this sludge to flow through the pipe line, 
large quantities of water had to be added. The 
top layers of sludge not only contained less 
moisture but they also were more thoroughly 
digested. 

This condition continued until September, 
1921, when some very stale sewage was placed 
in one of these tanks and immediately violent 
gas action began, so that in the course of a few 
weeks it seemed as though the contents of the 
tank had been completely churned up. Instead 
of a heavy scum on the surface, the top layer 
contained a great deal more moisture than for- 
merly, and gas action was noticed practically 
over the whole surface of the tanks. This sludge 
could not only be run through the pipe lines 
more easily, but it also digested much quicker 
and dried on the sludge beds more readily. As 
soon as one tank reached this condition, sludge 
from it was pumped to the other two rectangular 
tanks, and before cold weather all three of the 
rectangular tanks were gassing violently and 
were giving more satisfactory results. Unfor- 
tunately, cold weather prevented this condition 
from continuing, and the present lack of digested 
sludge for seeding purposes has at least partly 
prevented this condition from starting up again 
in the spring and continuing. As soon as addi- 
tional sludge tanks are completed, every effort 
will be made to have this condition continue 
at least during the major portion of the year. 

ODORS 

Sanitary engineers are beginning to realize 
more and more that not only should a sewage 
treatment plant give a satisfactory effluent, but 
also that the odors produced should be reduced 
to a minimum, and many ways have been de- 
vised for curtailing these nuisances. Undoubt- 
edly the sponsors of the activated sludge process 
have a strong argument for such a means of 
sewage treatment when they can show that in 
disposing of the sewage the odors produced are 
practically negligible. It has been thought by 
some that the storing of sludge in large open 
tanks would create considerable odors. Such 
has not been the case at the Baltimore plant. 
The sludge on the top of the tanks forms into 
a thick heavy mat, and it is safe to say that the 
odors coming from these tanks is less than from 
Imhoff tanks. Care must be exercised, how- 
ever, in operating such a plant to see that the 
undigested sludge is not exposed to the air when 
it is being pumped from one point to another. 

The belief is held by some that the chief diffi- 
culty with the use of separate sludge digestion 
is that it is difficult to remove quickly the 
sludge from the settling tanks to the sludge 
tanks. The results obtained at Baltimore indi- 
cate that it makes little difference if the sludge 
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in the settling tanks is removed within a few 
hours or a month after it has settled out. It 1s 
true that after a tank has been in service for a 
long period of time its settling efficiency de- 
creases. However, at Baltimore it has been pos- 
sible to maintain a 65 per cent removal of set- 
tling solids even when the tanks are cleaned 
only once in six weeks. 
PLANS FOR THE FUTURE 

At the present time designs are being pre- 
pared for three sludge tanks having a capacity 
of 610,000 cubic feet. In all probability, many 
new features not tried out before either at Bal- 
timore or at any of the other sewage treatment 
plants where sludge digestion is used, will be 
introduced. In the light of present day knowl- 
edge with reference to sewage treatment, it is 
likely that the future extensions to the plant 
will be of the same general character as those 
that have been built in the past. Although Im- 
hoff tanks have given satisfaction at many places, 
the use of sedimentation tanks in conjunction 
with sludge digestion tanks has given good re- 
sults at the Baltimore plant and is to be pre- 
ferred to Imhoff tanks. It costs less to construct 
and operate a plant of the former design, and 
the settled sewage and sludge obtained are as 
good. In view of the fact that two of the largest 
sewage treatment plants in the world, namely, 
the one at Birmingham, England, and the other 
at Baltimore, have given such good results, there 
is much to be said for the use of plain sedimenta- 
tion tanks in conjunction with sludge digestion 
tanks. 

H. G. Perring is chief engineer of the De- 
partment of Public Improvements. The sewage 
treatment works are under the supervision of 
A. E. Christhilf, highways engineer, with M. J. 
Ruark, division engineer of sewers. The writer 
has charge of the design and construction of 
additions and extensions to the plant, and J. W. 
Holden is the superintendent. 


War Material for Road Work 


Surplus war material valued at $139,773,996 
was delivered to the states for use in Federal 
Aid road construction up to July 1. Except five 
of the smaller states, every state has received 
supplies of this kind to an amount exceeding 
$1,000,000. Motor vehicles have been distributed 
totaling 29,325, in addition to a large number of 
tractors, trailers, etc. 

There is still a large quantity of material in 
this country for distribution which will be fur- 
ther increased by material used by the Army 
of Occupation in Germany, which is soon to be 
brought back. 








Cost of Grading Roads 


The Bureau of Public Roads recently reported 
that road grading costs have reached a stable basis. 
In 1917 the average cost for grading on Federal Aid 
roads was 38 cts. a cubic yard, but in 1920 it reached 
64 cts. During the three months ending August 1, 


1922, the average price per cubic yard for the whole 
United States was 33 cts. 
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St. Louis Water Works Operation 





Improvements in use of fuel, effected and contemplated. Some features of 
proposed pumping and purification plant. Cement gun for removing coat- 
ing from filter sand. Disc harrow for cleaning mixing conduits. Cleaning 


195 miles of mains. Some features of metering. 


Average and maximum 


consumption rates 





The St. Louis water works, one of the largest and 
most efficiently operated in the country, developed 
little that was out of the ordinary in its operation 
during the fiscal year of 1921-22, but in several re- 
spects increased the efficiency of its operation and 
conducted a number of experiments and tests with 
a view to introducing improved methods in the 
future. Also, plans were perfected for the new 
water works which are to be located on the Missouri 
river about 8 miles above St. Charles. 


USE OF PULVERIZED COAL 


One of the interesting experiments conducted as 
a basis for future improvement in operation was 
made with a view to learning the desirability and 
best method of using pulverized coal as a fuel un- 


‘ mediately upon entering the furnace and combustion 


showed a possible carbon dioxide content of the flue 
gases of from 14 per cent. to 15 per cent., a high 
ratio when compared with the theoretical maximum 
of 17.9 per cent. for the coal used. An analysis of 
the unconsumed carbon in the ashes showed less than 
6 per cent. combustible in the ashes, representing a 
loss of less than 1 per cent. of the total heat value 
of the coal. Present average operating conditions 
show a carbon dioxide content of the flue gases of 
about 10 per cent. and an unconsumed combustible 
in the ash of about 15 per cent., representing about 
3% per cent. of the total heat value of the coal. 
These two, the flue gas loss due to excess air and 
the ash pit loss due to unconsumed combustible, 
represent respectively about 50 per cent. and 10 per 



















































































der the pumping station boilers. These experi- 
ments were started at the Chain of Rocks station 
and are being continued at the Baden station. The 
experiments indicated a considerable economy, at 
least if a simple type of pulverizing apparatus could 
be developed whose capacity would be independent 
of the moisture in the coal. 

It was found that the pulverized coal ignited im- 
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cent. of the total losses of a present average good 
boiler setting with the common methods of firing, 
and the value of making a saving in these becomes 
very apparent. 

Because of the very short periods that the pulver- 
ized coal firing apparatus was run at a combustion 
rate of less than two pounds of coal per cubic foot 
of combustion space, no conclusions could be drawn 
regarding the life of the furnace; but when a com- 
bustion rate of about three pounds of coal per cubic 
foot of combustion space was attempted, the furnace 
burned out completely in less than a day. An ap- 
proximate heat balance showed that over 20 per 
cent. of the heat in the coal was lost in radiation 
through the walls of this furnace. With these re- 
sults, and the furnace destroyed beyond repair, it 
was decided to rebuild under a Baden station boiler, 
the high setting of these boilers lending themselves 
far better to the adaption of a proper furnace. The 
illustration shows the new setting in longtudinal 
section. 


CHANGE IN BASIS OF COAL CONTRACTS 


A better grade of coal was used during the year, 
which result was secured by receiving bids on the 
basis of a guarantee of both B. t. u. value and per- 
centage of ash, bids being compared on the basis of 
the B. t. u. delivered for one cent, this value being 
obtained by dividing the B. t. u. in the coal released 
for steam making by the price per ton plus freight 
plus hauling and unloading cost. In paying for the 
coal, the B. t. u. value for one cent was obtained 
as above but omitting the freight, hauling and un- 
loading charges from the divisor, and this value was 
then used in determining the price per ton from the 
analyzed B. t. u. and ash content of the coal. The 
B. t. u. released for steam making in the type of fur- 
naces in use was found to be about (100% minus 
half the ash per cent.) times the total B. t. u. of the 
coal. During the seven months this method was in 
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operation the B. t. u. varied from a maximum of 
11,277 to a minimum of 9,199, averaging 10,460; 
while the ash percentage ranged from a maximum 
of 24.1 to a minimum of 9.0, with an average of 15.2. 

The diagram shows the overall boiler room ef- 
ficiency for the past fiscal year. The new coal 
is considered to be mainly responsible for the in- 
crease during the later months because of the low 
percentage of ash secured by the new specification. 
The ash averaged over 21% during April, May and 
June which, with combustible in the refuse of about 
25%, incurred an ash pit loss of 10% of the heat 
in the coal. The ash of the coal delivered under 
the new contract averaged 15% and the combustible 
in the refuse about 15%, giving an ash pit loss of 
3%4% of the heat in the coal. The net resulting 
gain is about 614% in the heat available for making 
steam, and assuming the heat absorption or efficiency 
of the boiler to be increased proportionately accounts 
for much of the increase shown in the diagram. 
The lines in the chart show a rise in efficiency for 
July and August, which was due to the fact that 
coal was obtained from the Duquoin district, which 
is superior coal to that previously used. The in- 
crease in September was due to the new form of 
contract, coal deliveries under this contract having 
been begun in that month. 


NEW PUMPING PLANT 


The new. pumping plant to be constructed on the 
Missouri river already referred to is designed for 
a total capacity of 200,000,000 gallons daily and it 
is proposed to equip the plant with eight boilers, 
each of about 1,000 horsepower capacity, set high, 
with large combustion chambers that will accom- 
modate either forced draft stokers or the burning 
of pulverized coal. The boilers will be equipped 
with superheaters and probably with economizers. 
Boiler efficiencies of 75% and over are to be an- 
ticipated, and to obtain the highest possible overall 
plant efficiency, the steam pressure and the tempera- 
ture will be chosen as high as modern practice per- 
mits for the types of pumping units considered. It 
is proposed to use somewhere between 250 pounds 
gage pressure with 150 degrees superheat and 300 
pounds gage pressure with 200 degrees superheat. 

For the low-pressure pumps the turbine-driven, 
geared, centrifugal type of pump will be chosen as 
lending itself best for handling the raw sandy water. 
High-pressure units will be either the triple ex- 
pansion, crank and fly wheel pump or the steam 
turbine-driven, geared, centrifugal pump, or a com- 
bination of the two. 

The size of the high-pressure pumps and that of 
the pump conduit or rising main are inter-related. 
This rising main leads for 45,000 feet to the Strat- 
mann Hill reservoirs. The friction head will, of 
course, vary with the size of this conduit and the 
annual steam cost will vary correspondingly—that 
is, the larger the main the less the friction head and 
the less the cost of steam and also the size of pump. 
A larger main will, of course, cost more than a 
smaller one, while decrease in the size of pump will 
reduce the cost of both purchase and operation. 
Consequently there will be a certain size of conduit 
and corresponding size of pump which will give a 
minimum total annual cost. Studies of this indicated 
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that the size will be somewhere between 66” and 78” 
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pile cut into four equal lengths and used as perma- 


diameter of main, depending mainly upon whether nent curtain piling under the settling basin walls. 

the steam cost will be approximately $.20 or $.40 per The pump pits are placed close to the intake, the 
1,000 pounds of steam. For a conduit having a _ low-service pit being connected to it by a separate 
diameter of 72”, the average between these limits, concrete conduit for each pump. The pits will be of 
the total head on the pumps would be 351 feet, reinforced concrete 90 feet in diameter. It is pro- 
about 75 feet of which would be friction head. posed to sink them by the open caisson method, build- 


ing up the sides of the pit as the caisson bottom sinks. 


Tee Se ee en Piles to resist both buoyancy and downward pressure 

The new water works plant, where both pumping are to be driven after the side walls are in place and 

plant and purification plant will be located, it is pro- the bottom of the pit sealed with plain concrete. 

posed to locate at a bend in the Missouri river, on On top of this a reinforced concrete bottom is to 

the concave bank of the same, thus bringing the be constructed which will be attached to the side 

channel close to the works, which will be located walls by means of eyebars. The general construc- 
directly on the river bank. The current can be _ tion is shown by the accompanying illustration. 


trained close to the shore by a 
small amount of regulation 
works, thus insuring deep 
water at a shore intake at all 
stages of the river, which will 
eliminate the possibility of ice 
and sand troubles such as the 
city now experiences annually 
with the intake towers in the 
channel. The river regula- 
tion is designed to maintain a 
deep channel in front of the 
plant at all stages of the river 
between the extremes of 9 
feet and 43 feet. The regula- 
tion works will consist of a 
system of dykes extending 
from the north shore to with- 
in 500 feet of the south one 
and varying in height, allow- 
ing sufficient area for the 
river to pass along the south 
shore at all stages of the river 
without excessive velocity. 
The south bank will first be 
protected by short dikes and 
later, when the sections be- 
tween these have filled to a 
smooth curve, this bank will 
be protected by revetment. 
The shore intake is provided 
with ports arranged at three 
different elevations. The lower 
ports are rectangular, 3 feet 
high and 8 feet long and 
changing to a_ rectangular 
opening on the inside 6 feet 
high and 4 feet long, where 
suitable gates are provided. 
The small height of the ports 
on the river side gives the ad- 
vantage of requiring 3 feet 
less depth of water than the 
ports of equal area in the 
existing intake towers, for the 
same submergence of the top. 
It is proposed to build this 
intake wall in a cofferdam 
constructed of steel sheet piles 
56 feet long. These piles will 
be drawn after the intake wall 
has been completed and each 
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ISomeTRic View OF SHORE INTAKE 


Note- A// goles, screens and qperating 
machinery omitted 











ISOMETRIC VIEW AND CROSS-SECTION OF SHORE INTAKE 
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strainer plates were cleaned and a gravel bed 22 
inches deep was put in place. The gravel is in three 
layers, the bottom layer consisting of 1l-inch gravel 
in a 5-inch layer, 94-inch gravel in a second layer 
15 inches thick, and the top layer 2 inches thick of 
3/16-inch to ¥g-inch gravel. On this gravel will be 
placed sand of varying sizes and depths ranging from 
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‘Steel cutting edge. 


SECTION THROUGH CUTTING EDGE OF LOW- 
SERVICE ENGINE PIT 


The estimated cost of the new plant, including 
river regulation, buildings, purification plant, pump- 
ing plant, reservoir, mains and land, is $15,777,000. 

PURIFICATION PLANT 


No change was made in the purification plant or 
in the method of operating during the past year. 
A test is being made, however, to determine the best 
depth of sand for the filter and the best size of sand. 
Filter No. 19 is being used for this purpose. A\ll the 
sand and gravel was removed from the filter, the 
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12 inches to 24 inches. A careful analysis is being 
made of the results obtained with each depth of 
sand. 

During the seven years’ operation of the filters 
the sand has become coated to such an extent that 
after washing, the coating amounts to 10% of the 
weight of the sand. An experiment was made a 
short time ago of removing this coating by the use 
of a cement gun. The filter sand, after all the 
water had been drawn from it, was discharged 
through the cement gun against a steel plate. The 
sand rebounded from the plate and a great deal of 
the coating stuck to the plate, building up a hard bed 
of coating such as cement does in the normal use of 
the gun. Further experiments along this line are 
being continued. 

During the year 39,540 million gallons .were 
pumped to the purification plant by the low-service 
pump and 38,871 million gallons were filtered. 
There was added to this water 2,413 tons of sulphate 
of iron and 14,622 tons of lime, 2,732 tons of sul- 
phate of alumina and 152,202 pounds of chlorine. 
There was removed from the water 208,459 tons 
of suspended matter and 12,991 tons of dissolved 
matter, and 27,020 tons of coagulants were pre- 
cipitated; giving a total amount of matter removed 
of 248,470 tons. 

This matter, most of which was deposited in the 
sedimentation basin, was flushed out through the 
sewer by opening mud gates about 6 inches for a 
half-hour period at varying intervals. Most of the 
deposit, however, was removed by teams at a total 
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DIAGRAM SHOWING OPERATION OF PURIFICATION PLANT 
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cost of $9,262 for labor and teams, with a value of 
water used of $8,247. 

After the water has passed through a grit chamber 
the lime is supplied at the entrance of the water into 
four mixing conduits, through which it passes in 
series, entering the western one first. These mixing 
conduits are rectangular in section, 7 feet wide, 11 
feet deep and 2,388 feet long. They had been in ser- 
vice since they were constructed in 1915 without 
cleaning and a deposit of mud and scale had 
gradually formed and increased in quantity and hard- 
ness until a maximum depth of over 5% feet was. 


found in the west conduit, 414 feet in the one next . 


to it, and about 14 feet of softer deposit in each of 
the others. The two western conduits were taken 
out of service about a year ago and cleaned. About 
200 feet of the north end of the west channel was 
cleaned by hand, the deposit being so hard as to  re- 
quire a pick to loosen it for shoveling. The ma- 
terial was wheeled to the north end, hoisted and 
dumped into wagons. About 150 feet was cleaned 
by shoveling into a water jet discharging into a set- 
tling basin and later on the material was removed 
from the basin in the usual cleaning process. The 
remainder of the west channel and all of the ad- 
jacent channel was cleaned by flushing while a disc 
harrow, altered for use in the conduit, was pulled 
between manholes, located about 420 feet apart, by 
means of ropes attached to both ends of the harrow 
and passing over pulleys set in frames placed in the 
manholes at each end of the section to be cleaned. 
Two teams were hitched to the pulling rope and they 
traveled on top of the conduit in an opposite direction 
to the movement of the harrow in the conduit. 
When the harrow reached the end of the section it 
was turned, the ropes fastened on the opposite ends, 
the team turned and hitched to the rope which was 
the tag rope on the previous trip. 

This method proved very satisfactory. The discs 
were turned to suit the kind of material encountered 
and the water was kept running about one foot deep, 
which swept the material loosened by the harrow into 
the sewer at the south end. The sections -were 
cleaned in order from south to north. 3,250 cubic 
yards of material were removed, 380 cubic yards by 
hand at a cost of $2,199 and 2,870 cubic yards by 
flushing and harrowing at a cost of $1,201 for labor 
and approximately $124 for 10 million gallons of 
water used in flushing. 

The mixing conduit in the new plant will consist 
of a number of short open conduits making 180 de- 
gree turns and capable of being run in series or 
parallel, to provide violent agitation of the water after 
lime and iron have been added for a period varying 
from 1 to 3 minutes; together with a few larger 
channels to provide gentle mixing for 20 to 40 min- 
utes before entering the settling basins: The con- 
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duits will be open and cleaning may be accomplished 
by draining, flushing and scraping one section while 
the others are in service. This type has the advan- 
tage over the tunnel that it will save in materials. 
While the capacity of the latter is based on a velocity 
of 3.5 feet per second for 40 minutes, the proposed 
conduit will have a capacity based on 3.5 feet per 
second for 2 minutes and %4 foot per second for 40 
minutes. Laboratory experiments have demon- 
strated that the proposed method of mixing is as 
effective as the one in use. 





Risky Sewer Construction 

The latest annual report of the Bureau of Surveys 
of Philadelphia tells of the failure of a sewer, the 
details of which cause one to wonder not that the 
sewer failed, but that it stood up as long as it did. 
The sewer in question was 13 feet in diameter, built 
under the tracks of the Philadelphia & Reading 
freight yard, and consisting of only one ring of brick 
headers laid up in lime mortar. A section of this 
sewer 85 feet long failed and placed several tracks in 
the freight yard out of service and was, therefore, 
immediately repaired with more substantial con- 
struction. 

That this sewer 13 feet in diameter and only one 
ring of brick in thickness did not collapse before 
must have been due to firmness of the soil, carefui 
shaping of the bottom of the trench to fit the invert, 
and a careful compacting of the back-filling at the 
haunches and over the arch. Even with this and 
with the best possible workmanship in the brick lay- 
ing, it seems wonderful that this sewer stood for so 
many years under the constant vibration of freight 
trains passing over it. 





Cost of Meter Maintenance 


The latest annual report of the municipal water 
works of Reading, Pa., gives the cost of operating 
and maintaining the meter system during the year in 
question as $8,221.69. The average number of me- 
ters in service during the year was 12,678, which 
gives a rate of 65 cts. per meter per year. This is 
made up of unit costs as follows: clerical service, 
23.5 cts.; reading, 18 cts.; repairing, 17.5 cts.; de- 
livering bills, 05.3 cts. ; general maintenance, 00.6 cts. 

This, it seems, covers actual payments made for 
repairs and reading, clerical service and delivering 
bills and general maintenance, but nothing for in- 
terest and depreciation of the meters. The report 
states that the cost per meter the previous year was 
37 cts. greater, due chiefly to charging off old meters 
as scrap that year, while not any were charged off 
during the year covered by the report. It would 
seem to be more businesslike bookkeeping to dis- 
tribute the amount charged off for worn-out meters 
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SKETCH SHOWING METHOD OF CLEANING MIXING CONDUIT 
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over all years in the form of depreciation rather than 
to concentrate it on occasional years, which results 
in figures for no one year giving a correct repre- 
sentation of the cost of the meter service. 





Metering in Cleburne 


Cleburne, Texas, a town of about 12,500 people, 
owns its water system, which is under the control 
of a Board of five Commissioners. The superin- 
tendent is J. W. Hockaday, who was employed by 
the Board about two years ago. The town was then 
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about 65 per cent. metered and water shortage was 
continually threatening. During the last two years 
the remaining 35 per cent. of the services were 
metered. In spite of this, only about one-third of 
the water pumper was being accounted for. After 
careful consideration of the situation, Mr. Hockaday 
received permission to make a thorough inspection 
of the meters. The result of this inspection and the 
overhauling of the meter system is that the town has 
plenty of water, and although the pumpage has de- 
creased about 33 per cent. the revenue has increased 
by about the same percentage. 





eee Digestion at Birmingham 


By L. H. Salter.* 





Four and a half million gallons per day of very strong sewage passed 
through sedimentation tanks and contact beds, and the sludge digested two 
.to three weeks, producing an equivalent to Imhoff sludge. 





The sewage treatment plants of Birmingham, 
Ala., include a septic tank installation, sedimenta- 
tion tanks, sludge digestion tanks, and contact beds. 
These handle the sewage from about 200,000 people, 
three-fourths of whom are connected to the sewers. 
The remainder are served by one of the largest 
box and can privy installations in the South, the 
scavengings from which are dumped into the sewers. 

Birmingham lies in a long, narrow. valley which 
is drained by two main streams— Valley and 
Village Creeks. Paralleling these creeks are two 
trunk sewers, named for the creeks along which 
they lie. These sewers were built by Jefferson 





*Sanitary Engineer of Jefferson County, Alabama. 


County to serve the various municipalities which 
since that time have been consolidated into the city 
of Birmingham, or now compose its suburbs. These 
sewers, as well as the sewage treatment plants, are 
under the direction of the county sanitary engineer. 
The network of city sewers discharge into these 
county trunk sewers. Nominally, the city is 
sewered on the separate system, but most of the 
lines are actually so leaky that in times of wet 
weather, the sewers flow under a head, with man- 
holes spouting like geysers. This overload clogs 
the county trunks and, in turn, the sewage treat- 
ment plants are loaded far beyond their capacity. 
The Valley Creek sewer is 12.53 miles in length 
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CONTACT FILTERS—SHOWING PARTS OF THREE OF THE FIVE BEDS 



















GENERAL 


VIEW OF ENSLEY SEDIMENTATION 
TANKS 


and varies from 48 inches to 63 inches in diameter. . 
It sewers an estimated population in Birmingham of 
90,000, and in Bessemer of 10,000. The average 
daily flow of sewage is about 8,200,000 gallons, 
which is greatly increased during wet weather 
periods. ‘lhe time of flow in the main is four 
to six hours, and the sewage is finely broken up, 
and at times becomes stale in its passage through 
the sewer. 

The flow from the Valley Creek sewer is treated 
at a septic tank installation near Bessemer, known 
as the Bessemer Treatment Plant. This plant con- 
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THE ENSLEY TREATMENT PLANT 


The Village Creek sewer varies in size from 20 
to 36 inches, and is 10.4 miles long. It serves 45,000 
people in Birmingham and 7,000 in the Ensley sec- 
tion. There are also dumped into the various sew- 
ers discharging into this trunk, the scavengings from 
approximately 4,500 box and can toilets weekly. 
This is one of the factors contributing to make strong 
and heavy the sewage carried by this trunk. The 
average daily flow is 4,500,000 gallons. An analysis 
of the sewage shows the following characteristics : 


SE 6 5 $554 S555 5 595 305 982. 
Suspended solids ............. 532. 
ON err tere res 450. 
Dissolved oxygen ........+.... 1.0 
Required oxygen ..... ...... 27.0 
Relative stability ............. 37. 


This sewage is discharged into and treated by the 
Ensley treatment plant. The Ensley plant is a com- 
plete and rather unusual one. It consists of sedi- 
mentation tanks, sludge digestion tanks, and contact 
beds. The incoming sewage is passed through a 

combined screen and _ grit 








PARTIALLY DRIED SLUDGE ON SLUDGE BEDS 
Note nearness of houses to the further bed 


cists of 24 septic tanks, preceded by a screen pit and 
detritus tank, and followed by secondary settling 
tanks and strainer beds. These tanks have a depth 
of 13 feet, with a flat floor. The detention period is 
about 3 hours, with an average flow of sewage. No 
provision for sludge removal has been made other 
than to drain the tanks and remove by hand. 

From the septic tanks the effluent passes to two 
large settling basins and then to 2.8 acres of con- 
tact beds. These contact beds have, however, been 
used merely as strainers since 


chamber, and then through a 
control chamber to the tanks. 
There are 24 sedimentation 
tanks, each 30 feet square, and 
having a maximum depth of 
13.8 ft. These tanks are arrang- 
ed in six ranks of. four tanks 
each, giving a sewage flow dis- 
tance of 180 feet and a reten- 
tion period of 3% to 4 hours 
under average flow conditions. 
The tank bottoms are hopp- 
ered with a slope of approxi- 
mately 30 degrees, sloping into 
45 degrees at the bottom. 
Sludge discharge is by hydrostatic head into small 
collecting chambers or wells, which are located in 
the center of each group of four tanks, whence the 
flow is by gravity to the pump sump. 

There is no provision for reversing the flow in 
the tanks, so that the hoppers nearer the inlet re- 
ceive the greater proportion of the settleable solids. 

The tanks are operated as sedimentation tanks, 
and sludge is drawn from the six sludge collecting 
chambers at regular intervals according to schedule. 








they were seriously damaged 
by a flood about two years ago. 
With the present equipment 
at this plant all out of date 
and overloaded, no repair 
work is contemplated. 

With this treatment the 
effluent, of course, contains 
some suspended matter and is 
low in oxygen. Final dis- 
charge is into Valley Creek, 
which is heavily polluted with 
trade wastes, but which fur- 
nishes ample dilution. Sludge 





is removed about twice a year 
from the septic tanks, and 
dried on sludge beds. 


ONE END OF SLUDGE DIGESTION TANKS, SHOWING PUMP HOUSE 
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From the first pair of chambers serving the first 8 
tanks, sludge is drawn every day; from the second 
set of chambers serving the third and fourth rows 
of tanks (the middle 8 tanks) sludge is drawn every 
other day; from the final pair of sludge chambers, 
serving the 8 final or outlet tanks, sludge is drawn 
every third day. The character of the sludge 
varies, of course, with the location of the tank, being 
of a much finer consistency at the outlet tank wells. 

Analyses of the effluent of the sedimentation tanks 
show the following as an average: 


PS Fo ons onc a sitet oA 491. 
Suspended solids ............ 115. 
SE oo oS on os ae toe ae 376. 
Dissolved oxygen ............ 1.4 
Required oxygen ............ 19.5 
0 eer 50. 


Secondary treatment of the tank effluent is accom- 
plished by means of 21% acres of contact beds 5 feet 
deep constructed of furnace slag, 1 to 4 inches in 
size and placed in graded layers. Operation is by 
means of automatic controls furnished and installed 
by the Pacific Flush Tank Company. The operat- 
ing schedules of the beds are with average flow: 


SPE ere ae 1 hr, 50 minutes 
Standing full ....... 25 to 30 minutes 
EP eee rer ee ree 2 hours 
Standing empty ........ 2 to 3 hours 


The contact bed effluent shows the following char - 
acteristics upon analysis: 


EE ahh tobe ence he whweun% 371. 
Suspended solids ............. 50. 
ee ree 321. 
Dissolved oxygen ............. 1.2 
Required oxygen ............ 15.5 
Relative stability ............. 95. 
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The experience with slag as a contact material has 
not been altogether satisfactory in Birmingham. 
After about 6 years of operation, the beds clogged 
badly. They were put out of service and the ma- 
terial removed and washed. In doing this it was 
found that there had been a slight amount of dis- 
integration, which, with the tendency toward chink- 
ing or packing, owing to the use of various sizes of 
material, made too dense a bed. It is thought that 
the use of a single and large size—not less than 2 
inches at least—of filter material would be ad- 
vantageous, and this will be tried out in work planned 
for the near future. The use of other contact ma- 
teral will also receive consideration. Contact beds 
must be used, owing to lack of head necessary for 
sprinkling filters. 

SLUDGE DIGESTION TANKS 


One factor inhibiting the more general use of sedi- 
mentation tanks has been the problem of sludge dis- 
posal. This has been solved in a very satisfactory 
manner at Birmingham by the use of sludge digestion 
tanks. By means of these, a sludge is secured that 
is comparable with Imhoff sludge, that can be handled 
without difficulty, that is dried on beds within a hun- 
dred feet of residences, and that seems to have some 
value as a fertilizer. 

As already stated, the sludge is drawn from the 
sludge wells at intervals of one, two or three days, 
the sludge being entirely removed at each drawing. 
From the sludge wells, the flow is by gravity to the 
pump pit, where it is screened and pumped into the 
sludge tanks. . 

There are ten of these sludge digestion tanks, eight 
of which are 13.5x15 feet and two 13.5 by 20 feet. 
This irregularity in size is due to the fact that the 
tanks are built over from some old septic tanks. 
The extreme depth is 12.5 feet. The bottoms are 

















SEDIMENTATION TANKS AFTER COMPLETION BUT BEFORE USE 
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hoppered with an 8-inch plug valve in the bottom of 
each tank. The digested sludge is pumped to the 
sludge drying beds. 

The total capacity of the tanks is about 242,000 
gallons. Sludge is retained in these tanks 14 to 21 
days, depending mainly upon the weather and the de- 
gree of treatment given. 

In four or five days, the sludge in the tanks begins 
to “boil” or digest. This continues for a few. days, 
when a heavy scum forms. This is broken up with 
a stream from a hose, and the action allowed to con- 
tinue. About the twelfth or fourteenth day, the 
working or turning process ceases and the heavier, 
parts begin to settle. A clear liquor rises to the top. 

Generally the settled sludge is too stiff to handle 
well with a pump, so the tank contents are again 
mixed, or water added, and the sludge pumped to the 
drying beds. 

It should be noted that no attempt is made to re- 
duce the moisture content of the sludge, but that the 
plan is to make it easy to handle and dry. However, 
there is actually a considerable reduction in moisture 
if the supernatant liquor is not mixed back with the 
sludge. 

' The sludge as it comes from the sedimentation 
tanks contains approximately 95% water. After 5 
days of digestion this is reduced to 88%. 

The sludge beds are two in number, 120x120 and 
120x110 feet. They are composed of 4 inches of 
sand on 12 inches of slag, underdrained by 4 inch 
laterals, 4 to 6 feet apart. 

The sludge is usually left on the sludge drying 
beds 15 to 30 or more days, depending on the weath- 
_er. An analysis of the dried sludge yields the fol- 

lowing average results: © < 


Te Nea iieidee niles 3.12 
Available phosphoric acid...... 1.29 
Insoluble phosphoric acid...... 32 
Total phosphoric acid.......... 1.61 
(Equal to bone phosphate of lime. 3.51) 
CE Ab bletadrudae ise e's 44 2.23 
Equivalent to ammonia........ 2.71 
LE I AS eee or ee 0.33 


This sludge is eagerly sought for by farmers and 
valued by them for its fertilizing values. It is used 
freely for fertilizing all sorts of plants and veg- 
etables, apparently. 





Controling Pollution of 
the Delaware 


The Commissioner of Health of Pennsylvania, 
Edward Martin, and the Director of Health of New 
Jersey, J. C. Price, in July jointly signed an agree- 
ment between the Health Departments of those 
states, adopting a uniform policy as to the degree of 
treatment to be required for sewage discharge into 
the Delaware river, which. forms the boundary be- 
tween those states. This follows several months of 
inspection of the.river made by the engineers of the 
ps and conferences between them upon the 
subject. The agreement signed by the departments is 
as follows: 
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Mattern Exton. ~ as gran, ot Treatment of Sewage Dis- 

Adopted by the Departments of Health of the States of Penn- 
sylvania and New Jersey. 

1. Sewage discharged into the Delaware river 
from the northern limits of the States of Penn- 
sylvania and New Jersey to a line above the city 
of Easton and the town of Phillipsburg shall be 
treated to such an extent as to produce a clarified 
and oxidized effluent ; and also, that so far as legally 
possible, the State Department of Health will prevent 
the discharge of untreated industrial wastes into this 
portion of the river. 

2. Sewage discharged into the Delaware river 
from a line above the city of Easton and the town of 
Phillipsburg to a line above the borough of Morris- 
ville and the city of Trenton shall be treated to such 
an extent as to effect the removal of settleable mat- 
ter by means of efficient sedimentation; provided, 
however, that in cases where such settled sewage may 
be discharged into this portion of the river that it 
may prejudicially affect a water supply, the effluent 
shall be further treated to adequately safeguard the 
purified water supply obtained from the river; and 
further provided, that when plans for sewage treat- 
ment works are approved, where the sedimentation 
of sewage is the only treatment required under this 
policy, the approval shall be subject to the condi- 
tion that means for the further purification of the 
tank effluent shall be installed when deemed neces- 
sary by the State Department of Health; and also, 
that so far as legally possible, the State Department 
of Health will restrict the discharge of untreated in- 
dustrial wastes which might be a menace to public 
health or create a nuisance to either sight or smell. 

3. Sewage discharged into the tidal portion of the 
Delaware river, from and including Morrisville and 
Trenton and to and including Philadelphia and 
Camden, *-"! he +reated by means of sedimentation 
and the «ue: discharged through submerged out- 
lets into*aeep water in the Delaware river; pro- 
videl, h@wever, that in cases where such settled 
sewage is_or would be discharged into the said tidal 
portion of the Delaware river at such a distance 
above om-below a waterwork’s intake that it may 
prejudicially affect such water supply, the effluent 
shall be further treated to adequately safeguard the 
purified water supply obtained from the river; and 
further provided, that when plans for sewage treat- 
ment works are approved, where sendimentation of 
sewage is the only treatment required under this 
policy, the approval shall be subject to the condi- 
tion that means for the further purification of the 
tank effluent shall be installed when deemed neces- 
sary by the State Department of Health. 

3-A. From data now available it is considered 
that the discharge of only settled sewage into the 
aforesaid tidal portion of the Delaware river with- 
in two miles of a water work’s intake of an efficient 
filtration plant may prejudicially affect such water 
supply. 

4. In case the said point of sewage discharge is 
from one state and the said waterwork’s intake is 
in the other state, so that the sewage effluent while 
discharged within the aforesaid two miles would have 
to cross the river to reach the water intake, then 
before a decision is reached by the State Depart 
ment of Health having jurisdiction over the dis- 
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charge of sewage, the case shall be taken up with 
the other State Department, of Health for .a. care- 
ful determination of the probability of the discharge 
of only settled sewage prejudicially affecting the 
water supply. 

This agreement was signed on July 7 by Edward 
Martin, Commissioner of Health, for the Depart- 
ment of Health of Pennsylvania; and on July 13 by 
J. C. Price, Director of Health, for the Department 
of Health of New Jersey. 


Disposal of Activated 
Sludge 


By R. H. Eagles * 








The use of sulphur dioxide gas has been 

tested at Houston, Indianapolis and Gas- 

tonia and appears to produce an ionic 

condition favorable to dewatering, pre- 

vent putrefaction and increase the am- 
monia content. 





So many unsuccessful efforts have been made 
in the past few years to develop a commercially ap- 
plicable method of dewatering activated sludge, that 
any new method which is advanced is met with a 
decided skepticism. The fact remains, however, that 
numerous small-scale and semi-commercial experi- 
ments have actually produced a dried préduct in 
suitable conditidn for use as a fertilizer. Further- 
more, it has been definitely shown that this dried 
product has a considerable agricultural value, and 
can doubtless find a ready market demand if pro- 
duced with some uniformity an‘: ‘n ~-l@pendable 
quantity at any given plant. ame te 

The extent of the marketability, the relative com- 
mercial fertilizer value, and the cost of continuous 
production, have not yet been determined< largely 
because no dewatering process has beer‘ able to 
operate uniformly for a sufficient period tx supply 
reliable data on operating costs. There is every 
indication, however, that a reasonably economical 
dewatering process, satisfactory in other respects, 
will result in sufficient revenue to defray the cost 
of sludge disposal, and in some cases yield‘a profit 
to be applied against the operating expense of the 
aeration plant. In either event, successful sludge 
disposal will tend toward the more general adoption 
of the activated sludge process by inland cities, since 
it will result in a net operating cost more comparable 
with other treatment methods producing a similar 
purity of effluent. 

The dewatering of raw activated sludge has been 
attempted with so many different types of apparatus, 
without any uniformity of results, that more recent 
efforts have been confined largely to the use of pre- 
treatment or conditioning methods to convert it into 
physical condition more adaptable to dewatering by 
ordinary methods and equipment. 

There are two chief factors governing the favor- 
able physical condition of activated sludge for de- 





*Sanitary engineer, Maclachlan Reduction Process 
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watering. The first is the ionic condition of the 
liquor, which should be so controlled as to yield a 
more or less porous or granular solid from which 
the excess water can find easy egress, when the 
sludge is pressed or drained. The second factor is 
the biologic condition of the solids. If activated 
sludge is allowed to become septic, or partially so, a 
decay will set in which leaves the sludge structure 
fragile, and any attempt to handle it will result in 
disintegration with the formation of finely divided 
solids which are difficult to dewater. 

It is well known that fresh, well-aerated sludge is 
more amenable to dewatering than stale or partially 
septic sludge. In practise, however, it is difficult to 
control this condition with any uniformity. The 
remedy suggests itself to sterilize, or partially ster- 
ilize the sludge immediately after withdrawal from 
the settling basins, to yield a “bacterially stable” 
sludge—that is, one which will not decompose dur- 
ing the dewatering. period. 

Sulphuric acid has been found beneficial as a con- 
ditioning agent to produce the proper ionic effect, 
but it has only a slight. sterilizing effect, due to the 
low concentration used, and the difficulties of secur- 
ing a quick and thorough: mixing with the sludge. 
Furthermore, the use of acid has not been found en- 
tirely satisfactory by reason of the close control 
required, excessive cost, difficulties in storage and 
handling, and corroding effect on equipment. 

To secure the beneficial effects of sulphuric acid 
without the expense and other disadvantages, and 
in addition to secure a sterilizing effect, a process 
has been. developed that utilizes sulphur dioxide gas, 
produced by the burning of crude sulphur as re- 
quired, - This is known as the Maclachlan process. 
Sulphur dioxide is a well-known germicide, and its 
action on activated sludge is to arrest putrefaction 
for a considerable period. Well treated samples 
have remained fresh and odorless for as long as 
three months. The gas also combines instantly with 
the water in the sludge with the liberation of the 
hydrogen. ion, giving the electrolytic effect which 
produces a porous and granular sludge solid. 

The advantages of the sulphur dioxide treatment 
are low cost, simplicity of application, and ease of 
control. Crude sulphur costs from $15 to $20 per 
ton delivered, and approximately 75 Ibs. will treat 
the activated sludge from one million gallons of 
sewage. The economy over sulphuric acid will be 
obvious when it is considered that the burning of 
crude sulphur is frequently the first step in the man- 
ufacture of sulphuric acid, and to this must be added 
the other manufacturing costs plus the expense of 
shipment. 

The simplicity of application lies in the fact that 
a gas does its own spas by agitation. A treati 
tank has been designed which accomplishes Aonsen | 
absorption of the sulphur dioxide, and enables a 
continuous treatment of the sludge at a high rate 
of flow. 

The ease of control is due to a peculiar color 
change taking place, which is easily observed by even 
an unskilled operator. A well treated sludge is 
golden brown in color, while under-treated is dark 
brown to gray. An excessive treatment does no 
harm, within reasonable limits, and is. practically 
impossible with properly designed units. 
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For best effects, the gas treatment is applied to the 
sludge immediately after its removal from the set- 
tling basins. Septic sludge is sterilized equally well, 
but the colloidal action will have progressed too far, 
as a rule, to yield a product amenable to dewatering. 
Fresh sludge after gas treatment should be promptly 
dewatered since the ionizing action is more or less 
temporary, as in the case of acid treatment. How- 
ever, gas treated sludge has been held over for more 
than twenty-four hours, still maintaining its de- 
watering properties, probably due largely to the ab- 
sence of bacterial decomposition. 

From a fertilizer standpoint, the application of the 
sulphur-dioxide treatment is highly beneficial, since 
it prevents the loss of ammonia through bacterial 
decomposition and volatilization in the dryer. It 
also actually enriches the ammonia content of the 
finished product by dissolving a portion of the alka- 
line earth metals present in the sludge, passing them 
off in the effluent. Sulphuric acid, on the other 
hand, tends to throw out precipitated sulphates which 
appear in the final product as a solid diluent, thereby 
lowering the percentage of ammonia, This fact is 
rather clearly indicated in the last column of the 
following tabulation which shows comparative aver- 
ages of a series of filter press experiments at Hous- 
ton on raw sludge, acid treated and sulphur dioxide 
gas treated. It will be noted that the ammonia con- 
tent after gas treatment is 1.5% higher than after 
the acid treatment, an increase of 31%. 976 lbs. of 
acid per ton of sludge solids was used in the latter. 
Assuming the same gross amount of ammonia is 
retained in both treatments, the percentage of am- 
monia in the final product would be 2.1% lower in 
the acid-treated product if all the acid added re- 








Comparative Tabulation of Filter Pressing Experiments 
at the Houston, Texas, Activated Sludge Plant 
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mained with the sludge solids. This checks fairly 
closely, allowing for some of the acid to go off in 
solution, as must actually be the case. 

From a sanitary standpoint, the deodorizing 
properties of the sulphur dioxide treatment make 
the process a valuable addition to any activated 
sludge plant. One of the arguments advanced in 
favor of the latter is the freedom from operating 
nuisances around the plant. Surplus sludge is liable 
to accumulate around the plant at times, and it rap- 
idly becomes septic and malodorous, particularty in 
warm weather. If all sludge is treated with sulphur 
dioxide immediately after withdrawal from the 
settling basins, it will remain odorless for a long 
period, and will not attract flies or vermin. 

Careful study of the sulphur dioxide treatment at 
activated sludge plants located at Houston, Texas; 





Indianapolis, Ind., and Gastonia, North Carolina, 
has fully demonstrated its efficiency and economy as 
a conditioning treatment to put the sludge into shape 
for final dewatering. This is a highly important 
phase of the entire activatea sludge problem, and 
its successful accomplishment marks a big advance 
in the art. Of equal importance, however, is the 
development of suitable equipment for completing 
the dewatering. 

The filter press and the centrifuge, with various 
modifications, have received most of the attention 
thus far, although some attempts have been made at 
drying on sludge beds. ~The filter-press entails a 
high operating cost through labor ‘requirements and 
cloth maintenance, and great difficulty has been ex- 
perienced in producing a firm, dry cake with any 
uniformity. The centrifuge has been found to effect 
a low recovery of solids, and has not succeeded in 
turning out a very dry cake. It is also expensive 
to operate. Both of these machines are open to fur- 
ther objection, and cannot be said to be very attrac- 
ive to the sewage plant operator. 

Attention is now being directed toward the de- 
velopment of a new device, different in principle 
from both filter press and centrifuge, which will 
economically produce a solid cake suitable for final 
drying. The sulphur dioxide treatment has been 
found to produce an entirely different character of 
sludge structure which:can be handled by simpler 
methods than heretofore possible. The objective is 
to develop a fool-proof machine which can be relied 
upon to operate with uniformity, and at a cost which 
will enable the entire'dewatering operation to show 
a profit. 

The final drying of the sludge has not received 
much attention to date, for the reason that there has 
been a scarcity of sludge produced in proper shape 
for drying. Such tests as have been made have 
brought forth no unusual difficulties, and it is reas- 
onable to assume that most of the commercial types 
of dryers for organic materials, either direct or indi- 
rect, will answer the purpose. If the sludge cake 
can be produced dry enough, it is probable that air 
drying will be found feasible in many localities, par- 
ticularly at the smaller plants. 

To sum up, it is safe to predict that the rapid 
strides which have been made toward successful 
sludge dehydration in the past year will lead to an 
early solution of the entire problem. With this ac- 
complished, the activated sludge process will find 
more favorable consideration from. engineers in 
charge of new sewage treatment projects. The more 
general adoption of this process with the utilization 
of the sludge as a fertilizer will go far towards elim- 
inating a considerable economic waste. The greater 
part of the fertilizer ingredients taken from the soil 
find their way eventually to human consumption and 
are eliminated in the two great forms of municipal 
waste—sewage and garbage. The successful reduc- 
tion of municipal garbage for the production of a 
fertilizer material, and grease, has come through a 
difficult development period to a point here it is 
being handled at a profit in many cities. When the 
sewage loss is also eliminated through the perfection 
of the activated sludge process, we may expect to 
eventually achieve a fairly complete “fertilizer 
cycle,” with the ensuing benefit to mankind. 
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Sludge Digestion Tanks 


In this issue we describe what are probably the 
two largest sludge digestion plants in the country, 
those at Baltimore and Birmingham. In Baltimore 
the combination of sedimentation tank and sludge 
digestion tank has partly supplanted Imhoff tanks 
and the plans now under way contemplate the com- 
plete change of the Back River plant of Baltimore 
to this type of treatment. Birmingham years ago 
built a septic tank plant, but its latest developments 
have been towards the same type of treatment as 
Baltimore’s, with the probability of future abandon- 
ment of the septic tank. A few other communities 
have adopted sludge digestion tanks, but so far as 
we know not more than twelve installations of these 
are to be found in service in the United States. 

We have given considerable space to this method 
of treatment in this issue because it seems to us that 
the tendency during the next few years will be to- 
wards this as a substitute for the Imhoff tank, 
which has been the popular favorite during the past 
ten years or so. The advantages claimed for the 
sludge digestion tank are given at some length by 
Mr. Keefer in his description of the Baltimore tanks. 
In general the claim is that both the sludge and the 
effluent obtained by plain sedimentation and sludge 
digestion are equally as good as from the Imhoff 
tank, while the cost of construction is considerably 
less and both the cost and trouble of operation are 
less. 

Apparently considerable remains to be learned con- 
cerning the operation of sludge digestion tanks and 
the best method of constructing them. For instance, 
in the Baltimore plant, two sets of tanks acted in 
directly opposite manners, digested sludge rising to 
the surface in one set and falling to the bottom in 
the other. Even with the present limited informa- 
tion, however, the results obtained would seem to be 
sufficiently encouraging to warrant more general 
adoption of this system, and certainly would seem 
to offer the greatest inducement for a further study 
of this type of sewage treatment appliance. 





Tight Joints in Sewer Pipes 


Years ago sewer pipes were laid in England with 
clay as jointing material. These joints, of course, 
were not or did not remain tight, but they were 
cheap. Because of its unreliability, no American 
engineers now consider using clay, but. cement mor- 
tar is considered standard, even though the expense 
is greater. 

In wet trenches, however, cement mortar joints 
made in the ordinary way seldom produce tight 
sewers. Moreover, unless the inspector is keenly on 
his job, the bottom of the joint is very likely to be 
neglected, even in a dry trench. The result is that 
cement mortar joints are seldom perfectly tight and 
frequently not even approximately so. It would seem 
that the time had come to make another step forward 
in the matter of sewer joints and secure joints that 
are really tight. The cost will probably be a little 
greater, as was that of the advan-e from clay to 
cement, but the step is desirable for sanitary rea- 
sons and may even prove economical, all things con- 
sidered. For instance, leaky joints may admit. so 
much ground water as to require doubling or treb- 

































































ling the capacity of a sewage treatment or pumping 
plant. 

The undesirability of admitting ground water 
through the sewer joints is now generally recognized, 
but there is another very urgent reason for tight 
joints where there is no ground water. This is to 
prevent the entrance of tree roots into the joints. 
Where moisture escapes from a sewer into dry 
ground, if there are poplars, elms or in fact almost 
any trees, in the vicinity their roots are likely to find 
the sources of moisture and, entering the joint, pro- 
duce in the sewer masses of roots that will partially 
and sometimes entirely clog it. If there is no leak- 
age from the sewer to moisten the ground, this will 
not happen no matter how near the trees may be. 

Cities are spending from $4,000 to $30,000 a mile 
for pipe sewers. There are methods of obtaining 
tight joints throughout the entire sewer system which 
probably would not add more than $100 to $200 a 
mile to the cost. Where there is ground water there 
can be no question of the economy of making this 
additional expenditure, and the same is true where 
trouble from tree roots is anticipated. Taking into 
account that there are othér reasons, such as avoid- 
ing pollution of the ground, or the saturating of the 
ground so as to permit settlement of the sewer and 
consequent deposits of sewage in the low points 
therein, we believe that engineers will do well to con- 
sider seriously whether it would not be advisable to 
adopt as standard practice some method which will 
insure reasonable tightness of sewer joints through- 
out the system. 





Recent Sewerage Work 


The recovery of highway work from the effects 
of the war has, it is generally recognized, been more 
rapid and complete than that of almost any other kind 
of public work. A certain amount of extensions 
and renewals of water works plants and distribution 
systems has been found necessary also, and much 
of it has already been performed or at least begun. 

Apparently sewer work has not been considered 
so important, and it has been deferred still longer, 
probably waiting for lower prices or other more 
favorable conditions. This is indicated by the data 
which we have collected during the past month and 
which are published in this issue. Out of more than 
1,500 cities, towns and villages of all sizes that 
have received our questionnaire, only about 260 
have reported any sewerage work done during 1922 
or 1921. A number of the communities did not reply 
to the questionnaire, and there is reason for thinking 
that in the majority of cases this was because there 
was no work to report. If we consider only those 
that reported in one way or another, we find that 100 
of these took the trouble to inform us that no work 
had been done by them during the past two years. 
Moreover, the amounts done by those that did report 
are seen, in the majority of cases, to have been com- 
paratively small. 

While this showing for the past two years is a 
poor one, it is probable that the amount of work to 
be done in the future must necessarily be all the 
greater therefor. Our communities are not going 
to fall permanently behind in the essentials of civili- 
zation, although they may at times lag, and the col- 
lection, removal and disposal of sewage wastes is 
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recognized as one of the essentials of modern civiliza- 
tion. 

While the construction of sewage is taken for 
granted as an essential municipal work, sewage dis- 
posal plants have not yet been recognized as a com- 
mon appurtenance of a sewerage system and prob- 
ably very few realize how common they are becom- 
ing. We have in this office a list of about 2,500 
sewage treatment plants, more than 1,600 of which 
are municipal plants. A great majority of these 
have been built during the past fifteen years, but 
comparatively few during the war, so that the aver- 
age rate before then was probably in the neighbor- 
hood of 200 plants per year. Construction of treat- 
ment plants will soon be renewed and probably will 
continue until all existing systems where they are 
necessary have been supplied. 

In later issues we will give some general sum- 
maries and details of the information which we have 
on this subject. 





Sewage Effluents and Water Supplies 


One of the problems being studied by the Federal 
sanitary engineers is the relative effects of sewage 
effluents of different degrees of impurity upon water 
filtration plants having intakes at different distances 
from discharge points of such effluents. In other 
words, given an effluent of a certain degree of 
strength as to both organic and bacterial content, and 
a certain degree of dilution of such effluent, how far 
must it be discharged from a water works intake if a 
filter plant is to handle safely the water obtained 
from the river at such intake; or, given the intake 
for a water filtration plant and a sewer outlet located 
a certain distance apart, what degree of purification 
must be secured in treating the sewage to avoid over- 
loading the water filtration plant? 

As stated elsewhere in this issue, the State Health 
Boards of New Jersey and Pennsylvania have 
adopted a uniform policy as to the polution that each 
will permit the cities of its state to discharge into the 
Delaware river. This agreement divides the river 
into three sections or lengths, one above the city of 
Easton, a second between Easton and Trenton, and 
the third known as the tidal portion below Trenton. 
Sewage discharged into the first of these stretches of 
river, which forms the attraction for many vacation 
resorts, must be so treated as to produce a clarified 
and oxidized effluent; that discharged into the mid- 
dle stretch must have been so treated as to be freed 
of settleable matter; while in the tidal portion, sew- 
age shall be treated by sedimentation and the effluent 
discharged through submerged outlets into deep 
water. 

As to this third section there is a further provision 
that “where such settled sewage is or would be dis- 
charged into the said tidal portion of the Delaware 
river at such a distance above or below a water works 
intake that it may prejudicially affect such water 
supply, the effluent shall be further treated to 
adequately safeguard the purified water supply ob- 
tained from the river.” For several months engi- 
neers of the two states have been acting together in 
making a study of the river and from the data avail- 
able the health departments believe that if sewage 
which has been treated only by passage through a 
sedimentation tank is discharged two miles or more 
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from the intake of a water works plant, such effluent 
will not prejudicially affect the water supply. This 
distance applies when sewage outlet and water works 
intake are on the same side of the river. Where 
they are on opposite sides it is thought probable that, 
in some cases at least, this distance could be lessened, 
but no definite rule is stated and each case has to be 
considered on its own merits by a joint investigation 
made by the two departments. 

Several years ago the engineers of the Federal 
government began an exhaustive study of this ques- 
tion in the Ohio river, but unfortunately the war 
interfered with the study before it was completed, 
and the result of the investigation has never been 
published, although preliminary conclusions there- 
from were given out by one of the engineers. Other 
similar investigations are being carried on and in- 
formation on the point referred to is being ac- 
cumulated which will aid sanitary engineers greatly 
in reaching conclusions concerning this relation of 
stream pollution to the loading of water works filters. 
The problem is by no means a simple one, involving 
as it does the effect of volume and velocity of stream 
flow upon sedimentation, intermingling, oxidation 
through absortion of oxygen from the air, the action 
of animal and vegetable life in the river upon or- 
ganic sewage matters, the element of time as it affects 
all of these, and other affecting agencies some of 
which are known and some of which are undoubtedly 
unknown as yet. 





Weather, Strikes and Highway Programs 


In spite of the fact that prices were fairly high, 
there was every indication that 1922 would be a 
record breaker in highway construction. It only 
needed the final passing of the bill renewing the ap- 
propriation of federal aid to confirm the states in 
their resolve to construct as much highway mileage 
as the supply of material and availability of efficient 
contractors would permit. However, as has hap- 
pened in previous years, conditions have interfered 
to curtail the road building program. The railroad 
and coal strike, the first operating directly as well 
as indirectly and the latter indirectly, have already 
had some effect upon the ability of highway authori- 
ties and contractors to obtain materials for carrying 
out their road building programs and it seems ex- 
tremely probable that within a few days, or weeks 
at the outside, the rail transportation of most road 
building materials will be entirely stopped, as open- 
top cars will be used exclusively for the hauling of, 
coal as soon as coal becomes available in quantities 
at the mines. This condition affects the entire 
country. 

In the east there has been another condition, that 
of the weather, which has seriously interfered with 
road construction. Over a considerable part of the 
Middle Atlantic states, and to a somewhat less ex- 
tent to the north and south of them, rainfall has 
been so almost continuous for the past two or three 
months as to interfere seriously with road construc- 
tion, keeping the subgrade continuously wet and 
soggy, so as to interfere with the proper placing of 
the paving material even when the actual rainfall 
did not prevent working upon it. As a consequence 
of this weather condition, road improvements in this 
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section of the country have fallen considerably be- 
hind, but it was hoped that with the cessation of wet 
weather the total construction for the season might 
still be carried to record figures. However, the rait 
has not stopped falling as yet and, as already stated, 
there seems to be absolutely no escape from the con- 
clusion that the transporation of highway materials 
will be seriously interfered with by the withdrawing 
of open top cars from that service if the coal strike 
is settled, or, if this strike is not settled, by the with- 
drawing of them from any service because of the 
railroad strike. 





Trucks Versus Highways 


The competition between the inventors and makers 
of armor-piercing projectiles and those who in turn 
produce armor which they cannot pierce, but which 
in turn is pierced by projectiles of later develop- 
ment, seems to have its parallel in the manufacturers 
of trucks and roads respectively. When five-ton 
trucks were found to be too heavy for certain classes 
of highways, heavier highways were built to meet 
this increased demand ; but before even a large per- 
centage of them had been so reconstructed the truck 
manufacturers were turning out ten-ton trucks and 
expecting the states and counties to provide high- 
ways that could carry them. There is no reason for 
thinking that trucks cannot be made to capacities of 
20, 30 or even 50 tons if such capacities promise to 
be economical for transportation and the highway 
pavements can be made sufficiently strong to carry 
them. 

The same thing but to a much less degree has been 
taking place in the railroad world, where locomotives 
have been increasing in weight and power and the 
rails to carry them have been necessarily made heav- 
ier and more strong and durable. In the latter case, 
however, the progression has been entirely in the 
control of one party and the increase in either loco- 
motive or rail has been governed by careful calcula- 
tion as to the ultimate economy, taking both into 
consideration. In the case of the truck and the high- 
way, however, the cost of constructing and main- 
taining the highway is no concern of the truck 
manufacturer or user, since none of the cost comes 
out of his pocket, but all is paid either by the tax- 
payers directly or by traffic in general. There can 
be no question that the point will be reached, if it 
has not already been reached, when further increase 
in weight of truck and consequent cost of highway 
will cease to be economical, if all expenditures and 
profits are taken into consideration, and some au- 
thority should be given the power to limit the weight 
of truck, or else the truck users must be put in the 
position of paying such share of the cost of the 
highway as to cause them themselves to feel and 
heed the economical limit. 

It has been said a number of times and by a num- 
ber of those interested in the problem that highways 
should be made for the traffic and that, no matter 
what the traffic demands may be, the highways must 
meet those demands if it would not halt the progress 
of civilization. We do not believe that the taxpayers 
of the country will accept this dictum if the facts 
and logic are placed fairly and squarely before them. 
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Most of the attempts at solving the problem so 
far have been in the form of state limitations to the 
weight of trucks that will be permitted to use the 
highways of the state in question. Maryland is an 
illustration, and her limitation of the weight of 
trucks is explained and defended in an article pub- 
lished elsewhere in this issue by J. M. Mackall, 
chairman and chief engineer of the State Roads 
Commission. 

One method of requiring trucks as well as other 
vehicles to pay in proportion to the use they make 
of the roads is by the gasoline tax, which has become 
quite popular within the past year or two, having 
been adopted in Arizona, Arkansas, Colorado, Con- 
necticut, Georgia, Kentucky, Louisiana, Maryland, 
Mississippi, Montana, New Mexico, North Carolina, 
Oregon, Pennsylvania, South Carolina, South Da- 
kota, and Washington. The Chief of the Bureau of 
Public Roads, in urging that sources of revenue for 
highways be adopted that would be paid by road 
users, states that $40,000,000 annually could be 
taised for road building and maintenance by a tax 
of one cent per gallon of gasoline. 

Another method of bringing the economic limit 
home to the truck user is offered by Colorado. The 
Colorado Public Utilities Commission holds that 
truck owners have no right to make profit out of 
capital furnished by the taxpayers in the form of 
public highways. The Commission has recently 
handed down a decision denying motor trucks the 
right to use certain roads because they do not con- 
tribute their share towards the construction and 
maintenance of such highways, comparing them with 
the railroads, which pay much larger taxes and yet 
construct and maintain their roadbeds at no cost to 
the public. 

This Colorado decision was made in passing upon 
transportation conditions in Eagle and Garfield coun- 
ties, there being 68 motor trucks operating as public 
carriers that passed through these counties on their 
regular route, but which paid into the state treasury 
only $918 per year for the use of state and county 
highways. This was not only unfavorable to the 
counties, but it was shown to be unfair to a competi- 
tor of the truck lines, the Denver & Rio Grand West- 
ern Railroad, which paid $38,023 into the fund for 
public roads, which they do not use at all, and in 
general paid other taxes which made their total con- 
tribution to these two counties $153,869. The fol- 
lowing paragraph is contained in the opinion of the 
Colorado Commission: 

Public convenience and necessity, by which must be 
understood the convenience and necessity of the peo- 
ple at large as contradistinguished from the con- 
venience and necessity of a very small number of peo- 
ple who seek to derive a profit from the farmers’ and 
homeowners’ investment in roads, never contemplating 
that the truck driver should destroy that, to the cost 
of construction of which he contributed little or noth- 
ing, or that he should reap where he has not sown. 
When the taxing laws of this State are so amended 
that the truck driver operating over State highways 
shall contribute his due proportion to the cost of con- 
struction and maintenance of our highways, then, and 
only then, can this Commission regard his use, under 
proper conditions and restrictions, of a great tremen- 
dously expensive public facility of equal dignity and 
equal benefit to the people with moderate use thereof 
by the ordinary taxpayer. 
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Radio in Highway Work 

State Highway Commissioner Frank Page of 
North Carolina has arranged to have installed in his 
office in Raleigh a radio broadcasting station, while 


- receiving stations will be placed in each of the nine 


district offices. In this way the administrative force 
of the Commissioner will be able to get into imme- 
diate touch with the construction and maintenance 
engineers throughout the state and thus effect a sav- 
ing of several hundred dollars a month in telegraph 
tolls and stenographers’ services. 

It is believed that no other state is using radio for 
this purpose. The equipment is part of the surplus 
war material which is being distributed and was of- 
fered to Commissioner Page and immediately ac- 
cepted by him. Thus the equipment will be secured 
without cost to the state except that of installation. 
It was expected that stations would be in service by 
the middle of August. 





‘Cement Production and the Coal 
Shortage 


The Portland Cement Association calls atten- 
tion to the fact that the cement industry, being 
the fourth largest consumer of coal in the country 
(over 7,000,000 tons being consumed by cement 
mills every year), is being seriously affected by 
the coal shortage. Many of the plants have to 
secure their coal from more distant mines than 
ordinarily, which increase the cost, which increase 
is likely to be reflected in the cost of cement. In 
fact, unless the strike is settled very soon many 
of the plants will have to shut down. 

The industry is affected also by the railroad 
strike. The equivalent of 377,000 box cars of 50 
tons capacity each were required to haul last 
year’s cement output. Also, 3,000,000 sacks are 
used every year for shipping the cement and the 
textile strike is likely to cut down the supply 
of sacks. 





Cost of Road Rollers 


In a letting on July 19 by the State Highway De- 
partment of Kentucky, bids were received for a 10- 
ton roller with scarifier from nine firms. The bids 
ranged from $4,000 to $5,100 for a steam-driven 
roller, and from $3,045 to $5,490 for one motor- 
driven. One firm offered $450 credit for an old war 


, equipment roller. 





Study of Tractive Resistance on Roads 


A bulletin of the Federated American Engineer- 
ing Societies announces that initial results from an 
investigation of the tractive resistance of roads indi- 
cates that information will be secured of great value 
to the highway engineers, and users of motor trans- 
portation. The investigations are being carried on 
under the auspices of the recently created Advisory 
Board on Highway Research of the National Re- 
search Council with which the Bureau of Public 
Roads and Quartermasters Corps are co-operating. 
Dr. Hatt, who is on leave from Purdue University. 
is directing the work. 
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Street and Sewer Work 
in Cincinnati 





Figures for 1921 showing cost of clean- 
ing streets and catch basins by machin- 
ery and comparison with hand work. 





The year 1920 saw some radical changes made by 
the Department of Street, Sewer and Catch Basin 
Cleaning of Cincinnati, chiefly from hand to ma- 
chine methods of cleaning streets and catch basins. 
During this year auto flushers, auto sweepers, and 


auto eductors were introduced. Referring to this. 


in his annual report, the superintendent of the 
department, Fred Maag, stated that the motorization 
of the various street cleaning apparatus served to 
decrease the size of the working forces and aided in 
meeting the problem of restricted appropriations. 
“The auto flushers have rendered wonderful serv- 
ice. Having a carrying capacity of three times the 
old horse-drawn flusher and with the use of cen- 
trifugal pumps, they can outwork the old style flusher 
many times, both in quantity and quality of work. 
Our statistics will show in comparison quite a saving 
in unit costs between the two types and methods of 
flushing.” The figures referred to show in brief that 
the horse flushing done last year cost 12.4 cents per 
square or 26.2 cents including overhead (the word 
“square” is used in Cincinnati to designate an area 
of 16,000 square feet), while the auto flushers oper- 
ated at a cost of 2.2 cents or 5.0 cents including over- 
head. 

“Our auto sweepers and pick-up machines have 
given a good account of themselves, being particular- 
ly adapted to improved streets. The auto eductors 
or sewer basin cleaners have proved themselves 
worthy in every respect. ‘The savings made through 
our motor street and sewer cleaning apparatus has 
justified the investment of the large sum necessary 
for their purchase. It will be only a short time until 
the savings made will approximate the purchase 
price paid for this equipment.” 

The unit costs for the various forms of street 
cleaning other than flushing during 1921 are given as 
follows: street sweeping, 50.2 cents per cubic yard 
or 89.4 cents including overhead. White wings, 43.4 
cents per 1,000 square yards or 49.6 cents with over- 
head. (Equals $6.99 and $7.936, respectively, per 
square.) Broom gang, 32.5 cents per square or 37.7 
cents with overhead. Gutters, 25.0 cents per square 
or 27.9 cents with overhead. Gutters after flushing, 
25.2 cents per square or 28.1 cents with overhead. 
(For gutters, a square is taken as 400 lineal feet— 
probably the average distance between intersecting 
streets. ) 

In the details of casts of horse and auto flushing, 
we find that the total number of horse-days for the 
year with the horse flushers was 1,069, giving an 
average cost per square flushed of 12.4 cents, while 
the total overhead cost was $2,685, or 13.4 cents per 
square, The auto flushers went into service in May 
and the labor cost with them averaged 2.2 cents per 
square, while the overhead, which totaled $3,347 
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averaged 2.8 cents per square. It will be noted that 
in each case the overhead cost was greater than the 
labor cost. 

With hand labor such as white wings and gutter 
cleaning, the overhead is naturally comparatively 
small. The cost per 1,000 square yards for white 
wing labor averaged 43.4 cents, and the overhead 
only 6.2 cents. For gutter cleaning, the average cost 
for labor was 25 cents and the overhead averaged 2.9 
cents. 

Catch basins were cleaned by both hand and auto 
eductor throughout the year, the latter having re- 
moved 3,239 cubic yards from 2,335 basins, while 
4,050 cubic yards were removed by hand from 1,264 
basins. The labor per basin cleaned is given as $5.- 
507 by hand cleaning and $.979 by auto eductor, or 
$9.032 and $1.660, respectively, including overhead. 
Using the cubic yards removed as the basis, the unit 
costs for labor were $1.719 for hand cleaning and 
$0.705 for auto eductor cleaning, and for overhead 
were $1.100 and $0.491, respectively. 

In comparing the cost of street cleaning in differ- 
ent cities it is not uncommonly difficult, if not im- 
possible, to determine just what is included in each 
item of cleaning. For instance, does “hand sweep- 
ing” include the entire cleaning of the street without 
aid from sweeping machines or flushers, or is it sup- 
plementary to these? In other words, what is the 
total cost per unit of area or street length of keeping 
the street clean, including all of the processes and 
equipment used on this particular stretch of street? 
In Mr. Maag’s report he has grouped together the 
various processes that operate together for cleaning 
a given area and the results are shown in the accom- 





Cost of Labor and Overhead, per Square of 16,000 Square 
Feet, or 400 Lineal Feet, for the Years Ending 
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panying table. It would be a great aid to a comparison 
of these costs with costs in other cities if other super- 
intendents would similarly combine those items of 
street cleaning operation that are employed co-oper- 
atively on given areas. 

In the table it is noted that the total cost of clean- 
ing streets where flushing is employed, including 
overhead, was 60.3 cents last year, of which the 
flushing itself was only 5 cents. Cleaning a street 
by broom gang, including removal of dirt, cost 64.9 
cents per square or about 7 per cent. more than 
cleaning by flushing. Considering only the cost of 
the sweeping in one case, however, and the flushing 
in the other, we find that the former cost 7-1/2 times 
as much as the latter. 

In the case of cleaning with white wings, the items 
of flushing and of removing dirt are charged at the 
same rate per square as in the other combinations, 
and in addition the cost of the white wings is given 
as 88.2 cents. The cost is increased over that of 
flushing alone by the difference between the cost of 
the white wings and the cost of sweeping up the 
dirt in the gutters after the flusher has passed, which 
is 60 cents a square. 

Comparing the costs in 1921 with those in 1920, 
we find in the case of flushing a reduction of about 
9 cents in the labor in 1921, but a reduction of 16 
cents in the overhead. This probably is due chiefly 
to the fact that the number of squares cleaned was 
3-1/2 times as great in 1921 as in 1920, thus dis- 
tributing the overhead over a considerably larger 
area. This seemed probable because in the other 
cases the reduction in overhead is approximately the 
same as that in labor. 

Mr. Maag makes a comparison of the labor cost 
of horse-drawn flushers and auto flushing, the latter 
of which was begun in May, 1921, which shows that 
the horse-drawn flushing cost for labor alone 12.4 
cents per square, while auto flushing cost but 2.2 
cents; or, including overhead, the cost was 26.2 and 
5.0, respectively. 


Resurfacing Old 


Pavements* 








Methods reported by city’engineers for 

renewing or covering worn wearing 

surfaces of concrete, macadam and other 
kinds of pavements. 





CONCRETE PAVEMENTS 

Richmond, Cal., uses paint coat of asphalt 
covered with screenings for resurfacing old con- 
crete pavements. 

Boulder, Colo., resurfaces with asphalt on con- 
crete alleys. 

Washington, D. C., has resurfaced a few con- 
crete roadways with about 2 inches of sheet 
asphalt. 

Chicago, IIll., in resurfacing concrete cleans the 
surface and paints it with A. C., and places 1% 


*Continued from page 83. 
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inches of binder and 1% inches of asphalt top, 
or 2 inches of asphaltic concrete in two courses, 
using penetration 38 to 60, depending upon the 
traffic conditions. 

Chicago Heights and Freeport, Ill., resurface 
concrete with sheet asphalt, using standard 
specifications. 

Des Moines, Ia., in repairing old concrete cleans 
out cracks and holes, paints the edges with Tarvia 
B, fills the cracks with mastic of Tarvia XC with 
coarse sand and gravel; sprinkling a thin layer 
of coarse sand over the top. Deep holes and de- 


‘pressions are cleaned out and hot Tarvia B 


brushed on and the hole filled with broken rock 
or granite. Hot Tarvia X is then applied with 
sufficient gravel to fill the interstices. More hot 
tar is applied and the surface is covered with 
coarse sand and gravel. “These patches hold 
very well and make a fairly acceptable surface.” 

Ottawa, Kan., resurfaces concrete with sheet 
asphalt. 

In Baltimore, Md., concrete has been given a 
flush coat of Tarvia A applied hot at the rate of 
0.6 gallon per square yard, then covered with 
gravel passing a 34-inch ring at the rate of 70 
pounds per square yard. 

Owasso, Mich., resurfaces old concrete with 
14-inch binder and 14-inch asphalt top. 

Webster Grove, Mo., covers concrete with a 
light treatment of tar and pea sized gravel. 

Kansas City, Mo., thoroughly cleans the sur- 
face, first repairing the pavement so as to bring 
it uniformly approximately 2 inches below the 
finished surface; then makes a very light ap- 
plication of A. C. and surfaces with 2 inches of 
asphaltic concrete placed hot and thoroughly 
rolled. 

Camden, N. J., lays complete asphalt top with 
binder on old concrete pavements. 

Roselle Park, N. J., repairs cracks with Tarvia 
X and covers the surface with Tarvia A and sand. 

Port Chester, N. Y., applies asphalt and grits 
to old concrete pavements. 

In Waverly, N. Y., the concrete is thoroughly 
washed, dried and swept clean and about % 
gallon of Tarvia X to the square yard is put on 
with a force distributor and covered with a thin 
layer of pea sized screened gravel scattered evenly 
over the surface. 

In Greensboro, N. C., city manager P. C. 
Painter has found “that in laying concrete pave- 
ments, due to their short life, it is advisable to 
lay them with a little greater gutter face than 
would normally be the case, so that they can be 
resurfaced later with either bituminous concrete, 
sheet asphalt, brick or any other type of material 
which traffic conditions at the time of resurfacing 
would seem to justify.” 

Perrysburg, Ohio, last year laid 3,500 square 
yards of asphaltic concrete on old 6-inch concrete 
pavement. 

Ada, Okla., 
asphalt. 

Hugo, Okla., has resurfaced 5,000 square yards 
with rock asphalt. 

Denton, Tex., has used a coat, of asphalt, 0.2 


resurfaces concrete with rock 




















gallon per square yard, covered with sand, with 
good results. 

Oshkosh, Wis., builds most of its cement con- 
crete streets with a tar-gravel-sand mat, which 
protects the concrete from wear and does not 
crack or disintegrate. Repairs are made by using 
a power oiler distributing Tarvia A or any good 
distilled tar and covering this with roofing gravel 
or fine crushed stone and sand. “This repair is 
very cheap and effective for light or medium resi- 
dence traffic.” 

OTHER KINDS OF PAVEMENT 


Lafayette, Ind., last year resurfaced about 15,- 
000 square yards of sheet asphalt with 3-inch 
brick using asphalt filler. 

Highland Park, Mich., resurfaced old asphalt 
block pavements with tarvia covered with fine 
crushed limestone and rolled. 

Oberlin, Ohio, has resurtaced 3 blocks of as- 
phalt block pavement which had failed after 9 
years of service in two ways: On one block the old 
blocks were removed and replaced with cement 
concrete and 2 inches of bituminous concrete, 
while in the other 2 blocks the depressions in 
the asphalt block pavements were leveled up with 
bituminous concrete and the whole pavement 
then covered with 2 inches of bituminous con- 
crete. This work was done 3% years ago and 
is still in good condition without any repairs. 

Des Moines, Ia., resurfaces over asphaltic con- 
crete and bitulithic as follows: The surface is 
thoroughly cleaned by flushing and deep de- 
pressions are filled with low penetration A. C. 
close mix binder, and thoroughly rolled. The 
primer coat of asphalt cut back in naptha is ap- 
plied and evaporated to stickiness. Then a course 
of very fine mix sheet asphalt, using a penetra- 
tion A. C. of about 40, is applied to an average 
thickness of one inch and thoroughly rolled. City 
Engineer K. C. Kastberg says that streets treated 
in this manner in the spring of 1916 have shown 
up as good as standard sheet asphalt work. 
Union between the top and the old surface is 
very good. Care must be exercised to prevent 
puddles of the primer coat forming in slight de- 
pressions, as there is a tendency for them to bleed 
up where they are of much depth. The cost for 
this is about % the usual cost of resurfacing 
work, 

In Altoona, Pa., bituminous pavements have 
been replaced with new reinforced concrete, as 
the city does not have any equipment for patch- 
ing bituminous pavements. 

MACADAM STREETS 


The ordinary treatment of macadam streets 
is that of patching rather than resurfacing. How- 
ever, some cities place new surfaces on old mac- 
adam. 

Waukegan, IIl., lays brick on old macadam 
streets, shoulders 3 feet wide being constructed 
of old macadam material with 1%4 gallons of as- 
phalt per square yard applied by pouring. 

Elkhart, Ind., resurfaced macadam streets with 
sheet asphalt in 1919, and Gary, Ind., has done 
the same. 
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Owensboro, Ky., during the past five years has 
resurfaced 9 miles of old macadam with bitumin- 
ous concrete as follows: 2 inches of wearing 
surface is laid on 1% inches of binder, with a 
flush coat over the finished surface. The aggre- 
gate is composed of Ohio river gravel, Ohio 
river sand and a very fine bank sand with about 
10% of lime dust. The aggregate carries about 
8% asphaltic cement, penetration about 55. The 
binder is laid quite close. City Engineer E. B. 
Skifley says that this construction is nearly per- 
fect and is cheap and not a yard of the 9 miles 
has failed. 

Rochester, N. Y., lays 2 inches of sheet asphalt 
on old macadam, specifications requiring that 
enough of the old material be removed to bring 
the pavement to the required grade and crown. 
The surface is then thoroughly cleaned of any 
organic matter and rolled with a 10-ton roller, 
then covered with a l-inch binding course and 
2-inch wearing surface of asphalt, both the stand- 
ard sheet asphalt construction. 





“Lowest and Best Bidder” 


The State highway engineer of Kentucky, Joe. S. 
Boggs, has issued the following statement explaining 
a recent decision of the Highway Department to in- 
vestigate the character of bidders as well as their 
bids: 

“The laws of Kentucky give to the State High- 
way Commission the right to reject any or all bids at 
a contract letting, and require them in making an 
award to select the lowest and best bidder, the atten- 
tion of all bidders being called to this in the adver- 
tisements of lettings to be held. 

“For the past year, in addition to this, bidders 
whose work is unknown to the department have been 
required to file with their proposals a verified and 
sworn financial statement, a list of equipment, bank- 
ing reference, and recommendations from those for 
whom they have formerly performed work. At 
some of the lettings held in recent months a few of 
the low bids have been rejected on account of a non- 
compliance with these provisions of the advertise- 
ment and award made to the contractor that the com- 
mission considered the best experienced and the most 
responsible. Contractors who have had their bids 
rejected for these reasons have sometimes seen fit to 
direct a great deal of censure against the officials 
of the department and have felt that they have been 
mistreated in the matter of award and that prefer- 
ence was being given to other contractors over them. 

“In defense of this policy of the commission it is 
well at this time to state that because an individual or 
firm is low bidder on a contract at the time of letting 
it is no evidence that at the completion of contract 
they have been the best bidder. The commission 
owes it to the public in its selection of contractors 
to make its award to those that will give the high- 
est type of service, that will inconvenience the trav- 
eling public the shortest period of time, and that will 
carry on the work with the least amount of engineer- 
ing supervision. 

“In order, however, that in the future there will 
be no further confusion in regard to the furnishing 
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of financial statements, lists of equipment, and ex- 
perience records, there will be attached to each pro- 
posal a questionnaire which, when properly answered, 
will bring out not only the financial standing of the 
bidder but his past record as well. Any bidder not. 
filling out this questionnaire will have his bid dis- 
qualified just the same as if he had failed to properly 
fill out the items embraced in the proposal. 
“When it is shown that a bidder is not qualified 
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to perform the work he is bidding on or has not suf- 
ficient funds to properly finance a project he will 
not be awarded a contract, and no apology will be 
made to him for the rejection of his bid. The pub- 
lic is entitled to the best service for the money that 
it invests in highway construction, and such service 
must not be impaired by the selection of contractors 
not capable of properly executing the work entrusted 
to them.” 





Regulate Motor ‘Trucks or Destroy the 


Highways, Which? 


By J. N. Mackall # 





Maryland’s experience and present laws and practice relative to heavy trucks. 





It was the boast of one of the largest manufac- 
turers of motor trucks a year ago that whenever a 
highway engineer brought out a new type of road 
his company brought out a type of truck heavy 
enough to destroy it. The competition between the 
road buildet and the truck builder was an exact 
parallel to the competition which has gone on for 
ages between the safemaker and the burglar. Let 
us hope that always in road building, as in safe- 
making, the burglar has been just a little ahead of 
the safemakers. 

Many more miles of usable highways are being 
destroyed every year by motor trucks carrying 
greater loads than those which the roads will stand 
than are being replaced in the same time, so that 
actually little or no progress has been made in most 
of the States in road building. Many States have 
records of roads constructed and destroyed before 
the first bonds for their construction had matured, 
and one Eastern State, at least, with which the 
writer is familiar, has roads which have been built 
three times from bond issues before the first bonds 
were paid off. 

The motor truck manufacturer excused himself, 
as did the motor truck operator, by simply saying’ 
that the roads were not properly built, never for one 
moment admitting that the loads which went over 
them were perhaps greater than those which the 
roads would stand. The propaganda department of 
one of the large producers of a commodity entering 
into high grade road construction started the slogan 
a few years ago, “Build the road to carry the load.” 
This slogan was extensively taken up and carried 
forward because it sounded so plausible. The writer 
took exception to it, and asked instead that a slogan 
be adopted, “Limit the load to one which the road 
will carry.” Of course, this slogan did not get far, 
because it did not sound plausible, yet an analysis of 
the facts will show that it is absolutely essential. 

The State of Maryland in 1918 paid dearly for 
the lesson which it later learned, but perhaps not too 
dearly. At that time trucks were permitted under 





* Chairman-and Chief Engineer, State. Roads Commission, Balti- 
more, Maryland. 





the law with a maximum load of 28,000 pounds, and 
actually were permitted to carry any load they de- 
sired because no maximum limit was enforced. Con- 
sequently many.loads of this capacity were carried 
and many larger. The main road in the State from 
Philadelphia to Baltimore to Washington was com- 
pletely destroyed at many points and rendered prac- 
tically valueless for its entire length because of the 
infinite number of breaks which came in it. For- 
tunately, the Legislature was in session at that time, 
and the public could be made to realize the great 
necessity for some effective regulation of motor 
truck traffic. 

When it was proposed to limit the load to 20,000 
pounds under any consideration, the manufacturers 
and users immediately set up a howl that industrial 
expansion of the country was being curtailed. 

A study was made of the traffic which went over 
this road for a year preceding and during the time of 
the failure, and it was determined that if the loads 
carried on units of five tons or larger had been car- 
ried on units of three tons, and allowing the manu- 
facturers’ rated efficiency of the five-ton unit over 
the three-ton limit, the extra cost to the operators 
would have been $15,000. The cost of repairing this 
road was $600,000. Obviously, the State could no 
longer continue to spend $600,000 in order that a few 
persons might save $15,000. 

The Legislature of 1918 enacted a law with three 
outstanding features in it: - 

(1) That no vehicle, of which the weight of 
vehicle and load combined exceeded 20,000 pounds, 
should be operated over the public highway at any 
time or under any condition. 

(2) That the load coming on the road should not 
exceed 650 pounds per inch width of tire. 

(3) That no vehicle should carry a load greater 
than that for which application has been made and 
fee paid. 

The State Highway Department then felt that it 
was its duty to see that the law was enforced, and 
that whether it was practical or impractical of opera- 
tion depended upon a strict enforcement of it, so 
that subsequent Legislatures could make whatever 
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changes were desirable. It is interesting to note 
here, parenthetically, that there has been no de- 
mand whatever on the part of the public operating 
trucks, or of dealers selling trucks in Maryland to 
increase these weights. 

It has been clearly demonstrated previously that 
these heavy trucks could not be legislated off the 
road by high license fees. If it was desirable to get 
rid of them, then it must be done by positive and 
definite legislation, and enforcement of this legisla- 
tion. The highway department equipped a crew 
with portable scales which could be used to weigh 
trucks at any point, and on the two main roads lead- 
ing out of Baltimore, with permanent scales, on 
which all motor trucks were weighed. 

The men in charge of the weighing of trucks were 
always accompanied by a uniformed officer from the 
Commissioner of Motor Vehicles, and all arrests and 
prosecutions were actually made by a uniformed 
officer. Every man whose vehicle was found to 
violate any of the outstanding features of the law 
was prosecuted, but this did not serve to effectively 
break up the practice of overloading. In many in- 
stances, it was more economical and satisfactory to 
the operator of the truck to pay a fine, if overloaded, 
than to discontinue the practice, so that in addition 
to prosecutions, the officers insisted upon the re- 
moval of all excess loads at the point where the 
arrest. was made. 

There was perhaps no positive authority to re- 
move the overload. Neither is there positive 
authority for confiscating stolen property in the 
hands of the thief, but if the Legislature prohibited 
the carrying of a load in excess of 20,000 pounds, 
when a vehicle was detected with a greater load 
than this, it was obviously within the province of the 
State to remove the load greater than 20,000 pounds 
In any event, no offender has ever seriously objected 
to or tested the right of the State to cause the re- 
moval of the overload. This effectively and quickly 
broke up the practice of overloading, so that now 
the State of Maryland finds this traffic less than .01 
per cent. overloaded. The fine for overloading 
would perhaps run $10, $25 and in some cases $100, 
but this was very small in comparison with the cost 
of procuring another truck to come back and pick 
up the overload which had been taken off on the 
road, especially if the overload happened to be 
perishable commodities. The patrolman has com- 
pelled the removal of fresh beef from overloaded 
trucks in the month of July. However, it was not 
necessary to remove this but once. 

The actual enforcing of the motor vehicle law has 
been responsible for the elimination of road failures 
in the State of Maryland. Since 1918 no road in 
the State has been permitted to fail. True, wear 
and tear have occurred, but actually no single in- 
stance of a road breaking up has occurred since the 
overloaded truck was put off the highway. Eternal 
vigilance may. be the price of liberty, at least, it has 
been accepted as a fact for many years, but the 
public must be brought to a realization that eternal 
vigilance is the price it must pay for good roads. 
Financially, this country cannot stand long to build 
roads for the abuse of the user, but it can afford to 
build them for the use of the public, and we may go 
further and say that it cannot afford not to build 
them for the use of the public, but there is a differ- 
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ence between use and abuse. The difference is per- 
haps small in some cases, great in others, but it ex- 
ists, and it is the right of every community to see 
that the roads which it has built are used and that 
they are not abused. If use without abuse in certain 
localities means the limiting of the gross load to 
five or six tons, then this must be done. It is cer- 
tainly much more satisfactory from every point of 
view to limit the gross load down to six tons and 
carry it, than to let it go to ten tons or twelve or 
fourteen tons, and destroy the roads, so that they 
will not be of service to the potential truck operator 
or to the traveling public. 

Much sentiment has swayed road building, road 
maintenance and road use. It is a business sur- 
rounded by cold hard facts and until it is accepted 
as such, and our road problem treated as a business 
and not a sentimental proposition, will we have made 
any steps toward solving it, and those who are re- 
sponsible for the building and maintaining of the 
nation’s highways must ascertain for themselves 
what is best to be done, and do it, and not be swayed 
by the truck manufacturer or the truck user, who 
desire to have roads built far beyond the ability of 
their neighbors to pay, in order that they may carry 
these very heavy loads when, where and how they 
please, with no regard for the. economics of the 
situation. 


Calcium Chloride for 
Sand-Clay Roads* 


It is desired to call the attention of the main- 
tenance engineers in particular and the highway 
commission in general, to an experiment with calcium 
chloride for dust laying and maintenance of gravel, 
sand-clay and top-soil roads. 

Three half-mile sections of road, one each of 
gravel, sand-clay and top-soil have been selected 
near Raleigh for experimental treatment with cal- 
cium chloride. The gravel road section is on the 
Cary road and extends through the town of Cary. 
The sand-clay section is on the Wendell road just 
east of the corporate limits of Raleigh. The top- 
soil section is on the Fuquay Springs road beyond 
the experimental bituminous sections south of 
Raleigh. The first application of calcium chloride 
has been made on these sections and successive 
treatments will be made as deemed necessary. 

Calcium chloride has been used extensively on 
gravel roads with considerable success in other 
States, but its use on sand-clay and top-soil roads 
has been very limited so that development of the ex- 
perimental stretches on these types of roads will be 
watched with interest. The experiment is being con- 
ducted by the Division of Tests and Investigation 
under the direction of E. R. Olbrich, construction 
engineer. 

Calcium chloride is a white deliquescent salt, and 
is obtained from two sources, namely (1) as a by- 
product in the manufacture of soda-ash, (2) from 
the salt brine pumped from underground streams in 
regions of salt deposits. 

The term “deliquescent” is applied to those salts 


*From “North Carolina Highway Bulletin.” 
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which have the power of absorbing moisture from 
the air to such an extent that they are completely 
dissolved in the water thus formed. 

Calcium chloride as a dust layer and maintenance 
material for gravel roads is not a new or experi- 
mental project. Connecticut, which has a large mile- 
age of gravel roads, has used it successfully for 
many years. Leroy Ulrich, maintenance engineer of 
the Connecticut State Highway Department, has 
written many articles on its use on gravel roads. The 
Bureau of Public Roads, Washington, D. C., issues 
publications which deal with the use of calcium 
chloride on gravel and macadam roads. Michigan 


has used calcium chloride for a period of ten years in‘ 


increasing amounts until at this time it is the gener- 
ally accepted maintenance material for gravel roads 
in that State. 

In the early use of calcium chloride it was shipped 
in liquid form in tank cars and applied to the road 
by sprinkling wagons. In more recent years it has 
been produced in the granular and flake forms. The 
flake form is best suited to road work, as it is pos- 
sible to ship it in moisture-proof sacks of 100 pounds 
weight. In this form the material may be more 
easily handled and may be stored like cement until 
ready to be used, thus eliminating demurrage on tank 
cars. 

When applied to the gravel road surface the in- 
dividual flakes of calcium chloride attract and hold 
moisture, melting down into the road surface, leaving 
it with a damp appearance exactly as if a light rain 
had fallen. By storing a sufficient amount of mois- 
ture in the road surface it holds down the fine 
material which produces the dust nuisance, at the 
same time preserving the road surface by keeping 
the fine material in place on the road. It will be 
noticed on the gravel road treated with calcium 
chloride that, under the action of traffic, the gravel 
will pack down into a smooth firm surface. With 
repeated applications, and as the calcium chloride 
works into the surface, this result will become more 
evident. It will, however, not produce a hard crust 
or mat which later breaks through in numerous 
places, forming pot-holes and producing a very 
rough condition of road surface. Whenever neces- 
sary the gravel road surface treated with calcium 
chloride may be floated over with a drag, as there is 
always a sufficient amount of moisture present to 
make dragging effective at any time. The ease with 
which a smooth surface may be maintained on a 
gravel road with the use of calcium chloride and 
occasional dragging is one of the most important 
and unique features of the material, and one which 
appeals to the gravel road maintenance man. 

Calcium chloride is more easily and cheaply ap- 
plied, and can be successfully applied under less 
restrictions as to weather conditions and character 
of road surface than any other material, but there 
are certain limitations to the use of the material 
which should be understood. The surface of the 
road should be such that it will assist the calcium 
chloride in retaining the moisture attracted by it. 
For that reason, it is not advisable to apply it to a 
gtavel road which has been previously treated with 
oil, untll such time as the oil has lost its effect, and 
will not longer prevent the absorption of the cal- 
cium chloride into the road surface. ; 
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The question is often asked, ‘““What is the effect 
of rain on a calcium chloride treatment?” Experi- 
ence has shown that the calcium chloride is not 
washed from the gravel road surface by the rain, 
but rather it is absorbed into the surface like a 
blotter. 


APPLYING FLAKE CHLORIDE 


Calcium chloride in the flake form is easily and 
cheaply applied to the road by means of a lime 
spreader. The usual method is to load the material 
in sacks into a three or five-ton truck which has a 
lime spreader attached on the rear. A two-man 
crew is sufficient, one man driving the truck and 
the other man opening the sacks and feeding the 
material into the spreader. Ten miles, or more, of 
sixteen foot gravel road may be thus treated per 
day if the material is so located as to eliminate the 
necessity of the truck making long hauls. 

In applying the material, the road should be 
shaped up in the spring after the frost is out of the 
road. Two treatments of calcium chloride are suffi- 
cient for the average gravel road in the Northern 
States and will cost from 2% cents to 3% cents 
per square yard, applied on the road, or at the rate 
of $250 to $350 per mile of sixteen foot road, per 
season, varying somewhat with the freight rate and 
local conditions. In the Southern States with a 
longer and hotter summer three treatments per 
season will probably be necessary. The repeated 
applications are not objectionable as each applica- 
tion is quickly and cheaply made, and it is not 
necessary to close the road to traffic during the ap- 
plication. 

Calcium chloride is odorless and not objection- 
able from the standpoint of being tracked into the 
house or damaging the clothing of pedestrians. It 
has no effect on rubber tires. Laborers should wear 
canvas gloves and rubber boots in handling the 
material. If a lime spreader is used for applying 
the material it should be washed free of the salt 
after using, and the metal parts lightly coated with a 
thin oil to prevent corrosion. 





Sludge Digestion in Albuquerque 


Albuquerque, New Mexico, has voted the neces- 
sary bonds for constructing a sewage treatment 
plant and expects to start constructidn on the same 
this Fall or early next Spring. Plans that have been 
prepared call for two units of single-story sedimen- 
tation tanks 22 feet deep with hopper bottoms with 
a sludge digestion tank located between them. The 
group of three tanks will have outside dimensions 
of 100 feet by 90 feet. The sewage will be taken 
out from a 42-inch outfall sewer which at present 
discharges in the Rio Grande river and will pass 
through the two sedimentation tanks, from these 
into a mixing chamber and chlorination plant, and 
the effluent from thése will be discharged back in 
the same 42-inch sewer near its outlet into the river. 
In addition there will be a sludge drying bed, to 
which the sludge will be pumped a height of 20 feet 
because of the swampy nature of the plant site. The 
plant is designed for the sewage from a population 
of 30,000 people, which will be entirely domestic. 
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Money Available for Highways 


The Bureau of Public Roads has estimated that 
there will be available for highway construction 
during the coming year approximately $800,- 
000,000, this including both federal and local 
funds. The states having available the largest 
amount include California with over $53,000,000, 
Pennsylvania with over $52,000,000, Illinois and 
New York with more than $47,000,000 each, and 
Texas with almost $43,000,000. 





Training Road Inspectors 


The State of North Carolina, in connection with 
the carrying out of its $50,000,000 highway pro- 
gram, has recently instituted a course of instruction 
for highway inspectors. The course is not an 
elaborate one but consists in taking the men into the 
laboratory for about a week to familiarize them- 
selves with the different tests that are made of 
asphaltic and other road materials, and listening to 
lectures by highway engineers and others. The men 
are then taken to the asphalt plant and instructed in 
the duties of plant inspector, and then to the road 
for instruction as to the inspector’s duties there. 

Effort is being made to obtain inspectors from 
each of the highway districts for work in that dis- 
trict, thus permitting each man to serve as inspector 
in the district in which he lives. 





Engineering Employment Service 


An employment service for engineers who are 
members of the American Society of Civil Engi- 
neers, American Society of Mechanical Engineers, 
American Institute of Mining and Metallurgical En- 
gineers or of the American Institute of Electrical 
Engineers is being conducted by the Federated 
American Engineering Societies. This service is in 
a position to supply engineers and technical men 
having every variety of training and experience to 
those who need them, or to assist such men to find 
positions. It is under the direction of W. V. Brown 
as manager of the Engineering Service Bureau, the 
office of which is located in the United Engineering 
Building, No. 29 West 39th Street, New York City. 
The service is free to employer and employee. 





Sanitary Engineers Wanted 


U. S. Civil Service Commission announces exam- 
inations for technical assistant, junior assistant and 
assistant in sanitary engineering, the salaries being 
from $1,500 to $1,800, $1,960, and from $2,500 to 
$3,250 respectively, with the bonus allowed by Con- 
gress of $20 per month. Applicants for technical 
assistant must have had a four years’ college course 
two of which must have been devoted to special 
training in sanitary engineering, or eight years of 
study and experience in sanitary engineering. Ap- 
plicants for junior assistant must have had, in ad- 
dition to the above, not less than one year of post- 
graduate training or experience in sanitary engi- 
neering. Applicants for assistant sanitary engineer 
must have had two years of such post-graduate train- 
ing or experience. 
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Valuation Engineers Wanted 


The Civil Service Commission will receive appli- 
cations until October 1 for valuation engineers in 
general mining, coal mining, oil and gas, and the 
forest industry. Their services will be used by the 
Bureau of Internal Revenue in connection with the 
income tax. Positions pay from $3,600 to $4,800 a 
year. There will be no written examinations, but 
ratings will be based upon education, training, ex- 
perience and physical ability. 





Highway Research Specialist Wanted 


The United States Civil Service Commission 
announces a competitive examination for High- 
way Research Specialist, receipt of applications 
to close September 12. Grade I receives salaries 
of $1,800 to $3,000 a year, or $6.00 to $10.00 a day, 
and grade II receives $3,000 to $4,500 a year, or 
$10.00 to $12.50 a day. Applicants must have 
had at least six years’ preliminary training in 
civil, structural, mechanical, electrical or chemi- 
cal engineering, each completed year of an en- 
gineering course being considered equivalent to 
not more than eighteen months of experience. 
They must also have had at least three years’ 
practical experience, of which at least one shall 
have been in the direction or performance of in- 
vestigational work. 





Appraisal Engineer Wanted 


The United States Civil Service Commission 
announces an examination for Appraisal Engineer 
at a salary of $3,000 to $4,000, receipt of applica- 
tions to close August 29. Applicants must have 
had training equivalent at least to graduation 
with a bachelor’s degree in engineering, and four 
years of highly responsible engineering experi- 
ence on buildings or other structures, at least one 
year in appraisal work within five years of the 
date of the examination. 





Fellowships in Highway Engineering and 
Highway Transport 


The University of Michigan will award two 
Fellowships not later than September 1 and two 
more not later than November 1, which Fellow- 
ships pay the sum of $250 with an allowance 
of $50 for expenses, and holders need not pay 
tuition fees. A Fellow must hold a bachelor’s 
degree from a college of recognized standing and 
enroll as a candidate for the degree of Master 
of Science or Master of Science in Engineering. 
He must be in residence either from October to 
February, from December to March or from 
February to June. The Fellowships are known 
as the Roy D. Chapin Fellowship in Highway 
Transport, the Roy D. Chapin Fellowship in 
Highway Engineering and two Detroit Edison 
Fellowships in Highway Engineering. Informa- 
tion may be obtained by addressing Professor 
Arthur H. Blanchard, Engineering Building, Uni- 
versity of Michigan, Ann Arbor, Michigan. 
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Tabulated Sewerage Data 





From several hundred city engineers in all parts of the country, giving the 
amounts and kinds of sewers laid during 1921 and 1922, jointing material 
used in pipe sewers, and other details. 





_ Comparatively little sewer work has been done 
since the war interfered with this and other classes 
of public work, and it has therefore been several 


years since this Journal thought it worth while to ° 


collect figures concerning the amount of this kind 
of work that had been done during the recent past, 
as it was our practice to do annually some years ago. 
Even now sewer work has not resumed its former 
activity, to judge by the reports made to us by en- 
gineers of a considerable percentage of the more 
than 1,500 cities to which questionnaires were sent. 
Apparently the majority of these cities did no sewer 
work during 1921 and are doing none this year, sev- 
eral hundred stating this definitely, while an even 
great number apparently leave it to be inferred. 
The important place which sewerage holds in the 
public works of the country, however, is apparent 
even during these years of meagre construction. 
With only the comparatively few cities reporting 
construction, the lengths recorded therein total 
nearly 7,000,000 feet. The greater part of this is 
sewer less than 24 inches diameter, this totaling 
about 5,600,000 feet. A considerable part of the 
remainder are large sewers, about 194,000 feet 
being brick sewers, 163,000 concrete sewers built in 


place without reinforcements, 104,000 concrete 
sewers with reinforcement, and 103,000 being seg- 
ment block sewers. If we assume an average cost 
of $2.00 a foot, which is probably under the 1921 
cost, including manholes and other appurtenances, 
we have a total of nearly $14,000,000 spent last 
year for constructing sewers in the comparatively 
few cities listed in the tables. This does not include 
what was spent for sewage treatment plants, sewage 
pumping plants, etc., nor for sewerage maintenance. 

Comparing the kinds of sewers, the number of 
cities tabulated would certainly seem to be sufficient 
to indicate with considerable precision the present 
tendency as to materials. Taking the sewers built 
in place, which range from 24 inches to 156 inches, 
we find that there were 194,000 feet of brick sewers, 
267,000 feet of concrete (nearly two-thirds of which 
was without reinforcement), and 103,000 feet of 
segment block sewers. We were somewhat sur- 
prised to find from these figures that such a consid- 
erable amount of brick sewers was still being laid 
as compared to concrete sewers. 

In pipe sewers we find vitrified clay greatly ex- 
ceeding cement concrete, the proportion being some- 

(Continued. on page 133) 





Large Sewer Built in 1921 and 1922 


Concrete Sewers 


Concrete Sewers Segment Block 


Brick Sewers Without Reinforcement With Reinforcement Sewers 
City and State Dimensions Length Dimensions Length Dimensions Length Dimensions Length 
Alabama 
Montgomery ...... 60”’ 540 
Illinois 
I ae 33” 1a8 
Danville .......... i spose ie 900 
ia 48” 760 
Indiana 
cg: ER Le 24” to 96” 19,860 30” to 96” 88,510" 30” to 54” 5,200 and sales 
(a PA he ee s ahee Fava ees eos 36” to 30” 2,400 
Kansas 
4. ee 96” 106 
Kentucky 
30” 1,650 
33” 2,650 
cS ere 54” 500 
60” 750 nas coos mets tes 
63” 1,700 ah im sh Jka s —— 
I 6. dsc Sane ctouay ana 102” to 96”’ 7,900 78” to 42” 6,150 
Maine 
ee ee : 36” x 36” 221 ig? “eae 
Waterville ........ { ie cial PRS 54” ; 240 
Massachusetts 
Cambridge . Cie Fine 1,162 
30” 206 ea 
, BL Bee 28” x 42” 117 
26” x 39” 4 
Lawrence ......... 36” 67 See 
Ey ae twig 6 oS 16” to 72” 133,400 oS 
ne ora hs. 30” 1,10 
New Bedford ...... ps 33” 2,036 
pret ees mer 36” 1,096 
pitteoela LO eS Vite 30” 1,212 hada 
ringfield ....... Ap f ‘ees sue ee 
Waltham kb ivie WG es hive poe cae inet 30” to 42” 799 
* Worcester ........ 72” 80 72” 1,208 dae 
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Cozcrete Sewers Concrete Sewers Segment Block 
Brick Sewers Without Reinforcement With Reinforcement Sewers 
City and State Dimensions Length Dimensions Length Dimensions Length Dimensions Length 
Michigan 

eees geose cone irottee eee céws 18” 2,000 

Kalamazoo ........ se0 wee ones 5 tai ER too 30” 4,73 
] ee gees «eee Ae ecee get 54” 2,96 

Muskegon Hets. .. ere pig aera aku vooe come 30” to 48” 4,979 
POONER anccitsesces 30” to 48” 9,900 ai 1,200 ccoe 16,000 sees on60 
Sault Ste. Marie... cone “sae 48” 600 eee awed ‘eee osee 
Grosse Pt. Farms.. ees Sean sone oe he 36” 1,700 





Minnesota 
a Faribault ......... oan wee psblans Shin ros dais 36” 2,917 
P, Ot. WHE. wos seccece éoee eons ten ae 42” 3,500 coos eves 
; Mississippi 
Hattiesburg ...... cece fees cee cece 3’ x 10’ 650 
i Missouri 
e 108” 546 cae éuiee 144” 2,720 60” 1,000 
ES St. Teeule ...cveoccs 66” 90 << P90 96” 1,742 45” 3,995 
cs ‘ova eee eee med i ne% wae 42” 900 
§ Montana 
2 SSN eee 36” 1,840 
GHOGE Pere 4cscecs cone 150 
Nebraska 
Be Gis Sdasauses bone eo 42” 216 
Sab 6k os 600% sooe BERS ies oe 
New Hampshire 
So en 33” 473 
New Jersey seems 
ree oe dees 18” x 21” 700 ovce 
New York = 
wae peed — ae cee tt! 4 ,60 wee c00e 
New York ........ { cues ane joke shen exe 800 : aaa 
eae 60” 1,392 
So tse eae ‘ae + 1,982 
¢ Niagara Falls .... ae cee ae > aa te” oat 
$ nee nance some ivard aes satiate 44” 846 
or ee nn tele es en sae 42” 589 
271 
i” 1,466 
ROGROSTEE 6. cc csce 60” 1085 
66” 38 
84” 835 
Ohio 
East Cleveland.... 60” 406 — TTT 
7s skh e ‘ 1,666 
Lakewood ........ it “ 6 
si sown 30” 500 
ose 0” 503 
{ rae 6” 2,000 
TED. adiceeisss ao 42” 1,02 
" iris 48” 3 
: ae 51” 1,232 
hie Weel Fe 6 issues an 438” 966 
the pf 42” 610 
Oklahoma 
Ce, Basen nwkewns 48” 375 
Oregon 
Be eee eine ines nee oe aeen 440 ccow cece 
PE keoie-00 6% viens nod coos | =e oe . Soe oven 1,398 
Pennsylvania 2 
54” x 69” to ” 
cS eee dake Te oer shal 156” x 69” 3,078 72 3,450 
Chambersburg .... Per sere ame er 48’ x 48” 300 oo er 
Ellwood City ..... team aon re ne wie = ae eer a 
Glassport ie pe owes 325 
CE EE 32” x 34” 3,192 apeet ove 
Meadville ... 66” x 78” 2,240 ae heen 
a, Stee eee 78” 703 
Rhode Island 
Pawtucket ....... 33” 210 44” to 60” 4,768 iene come 60” & 66” 2,697 
Providence ....... 16” to 24” 4,438 24” & 28” 2,751 sae ean ees ad 
South Dakota 
AberG@em.......... silema ee 60” to 90” 13,000 
Watertown ....... 36” to 57” 16,700 27” to 86” 900 
Texas 
Ce 30” to 36” 5,000 
Virginia 
Fredericksburg ... oe pues sien cali 42” to-60” 180 sr nai 
Richmond ........ 60” 855 eee ae 84” 1,500 30” to 57” 12,700 
Washington 
Besse dob. 0 as 26;000 eanie 1,000 
West Virginia 
po 48” x 72” 500 aipa — 42” 100: 
Wisconsin 
Janesville ........ oon Py ae 30” & 36” 3,293 es Joye. obese cone 
-. . — ae a oabe ee “He! eon 36” & 39” 1,822 30” & 33” 806 
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Large Sewers Built in 1921 and 1922 (Continued) 
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what greater than six to one. In the smaller sizes, 
those less than 24 inches in diameter, the vitrified 
clay exceeds the cement by more than seven to one. 
In the sizes from 24 inches to 36 inches inclusive, 
vitrified clay exceeds cement by more than three to 
one, but in the sizes larger than 36 inches there is 
comparatively little vitrified clay used, cement ex- 
ceeding the clay in a ratio of more than ten to one. 

SEWER SYSTEMS 

Considering the use to which the sewers built 
last year and this are to be put—that is, whether 
they are to be used as sanitary sewers, storm sewer 
or combined sewers—we find about 2,400,000 feet 
are sanitary sewers, 737,000 are storm sewers, and 
1,800,000 are combined sewers. Omitting storm 
sewers and comparing the sanitary and combined, 
we find the former constituting about 57 per cent of 
the total. The combined sewers are more commonly 
found in the large cities and the sanitary sewers in 
the smaller cities. This is indicated by the fact that 
the individual figures for construction of combined 
sewers are larger than those for the construction of 
sanitary sewers, the number of municipalities re- 
porting the latter constituting 73 per cent of the 
total, indicating that the average amount of com- 
bined sewers laid per city was about 30 per cent 
greater than that of sanitary sewers. 

CATCH BASINS 

There is a difference in the practice relative to 
the use of catch basins in the various cities of the 
country—more than we believe there is between the 
opinions of engineers on the subject. The number 
of surface water inlets with catch basins reported 
in these tables is almost three times the number of 
those without catch basins. Not so many years ago 
inlets without catch basins were almost unknown 
and the continuance of the practice of building them 
is due to a certain extent, we believe, to precedent. 
This is by no means entirely the case, however, since 
a number of the newer cities of the west are follow- 
ing the older practice of using catch basins exclu- 
sively. The editor has always claimed that a great 
majority of the catch basins built were unnecessary 
and even objectionable, although there are some 
locations in many cities where catch basins are 
desirable. Among the larger cities that build few or 
no catch basins are Baltimore, Md.; Omaha, Neb., 
and Portland, Ore. 

Among the data obtained by the questionnaire 
sent out were some concerning the treatment of 
sewage in the different municipalities. Ninety- 
eight of them reported some method of treatment. 
Thirty-five of these use Imhoff tanks, 30 use septic 
tanks and 12 use plain sedimentation tanks. 

More complete summaries of data concerning 
sewage treatment plants will be given in later issues. 





Chlorination of Sewage in Stratford 


Stratford, Connecticut, treats about 1,000,000 gal- 
lons of sewage a day with chlorine, about 25 Ibs. of 
chlorine being used at the present time. An analysis 
of the sewage of Stratford taken a few months ago, 
showed about 220,000 bacteria per cubic centimeter 
in the effluent, following which the engineer of the 
State Board of Health recommended an increase in 
the amount of chlorine used, and as a result of this 
the amount was increased to 25 Ibs. 





134 


PUBLIC WORKS 








NEWS OF THE SOCIETIES 





CALENDAR 


Aug. 19-26—AMERICAN INSTITUTE 
OF PARK -EXECUTIVES. Annual con- 
vention, Minneapolis, Minn. Secretary, 
Emmett Griffin, Supt. of Parks, East 
St. Louis, Ill. ng Ol 

Aug. 22-25—INTERNATIONA - 
SOCIATION OF MUNICIPAL ELEC- 
TRICIANS. Annual convention, New 
Bedford, Mass. Secretary, Clarence R. 
George, City Electrician, Houston, Tex. 

Aug. 28-Sept. 2—NATIONAL SAFE- 
TY CONGRESS. Detroit, Mich. 

Aug. 29-30-31—LEAGUE OF CITIES 
OF THE THIRD CLASS IN PENNSYL- 
VANIA. Annual convention, Williams- 
port, Pa. Fred H. Gates, Secretary, 
Wilkes-Barre, Pa. iid 

Sept. 11-15—ASSOCIATION OF 
AND" STEEL ELECTRICAL ENGI- 
NEERS. New Auditorium, Cleveland, 
Ohio. 


Sept. 12-15—NEW ENGLAND WA- 
TER WORKS ASSOCIATION. 41st an- 
nual convention. New Bedford, Mass. 
Secretary, Frank J. Gifford, Tremont 
Temple, Boston, Mass. 

Sept. 14-16—AMERICAN ASSOCIA- 
TION OF PORT AUTHORITIES. Con- 
vention at Toronto. Secretary, M. P. 
Fennell, Jr., Montreal. 

Sept. 19-23—LEAGUE OF CALIFOR- 
NIA MUNICIPALITIES. Annual con- 
vention, Palo Alto, Cal. Executive sec- 
retary, W. J. Locke, Pacific Bldg., San 
Francisco. 

Sept. 25-28—SOUTHWEST WATER 
WORKS ASSOCIATION. Annual con- 
vention, Hot Springs, Ark. Secretary, 
E. L. Fulkerson, Waco, Tex. 

Oct. 2-G—AMERICAN SOCIETY FOR 
MUNICTPAL TMPROVEMENTS. Annual 
convention, Cleveland, Ohio. Secretary, 
Charles C. Brown, St. Petersburg, Fla. 

Oct. 16-19 — AMERICAN PUBLIC 
HEALTH ASSOCIATION. Annual meet- 
ing, Chicago, Ill. Secretary, A. W. 
Hedrick, 370 Seventh Ave., New York, 
N. F. 


Nov. 15-16—NATIONAL INDUSTRIAL 
LEAGUE. Annual meeting. New York 
City. Secretary, J. H. Beck, Chicago. 


Dee. 7-18—NATIONAL EXPOSITION 
OF POWER AND MECHANICAL EN- 
GINEERING. New York City. 


WISCONSIN SECTION A. W. W. A. 
A Wisconsin section of the Amer- 
ican Water Works Association was 
formed on June 8 and 9, forty-eight or 
more being in attendance. The officers 





chosen were as follows: President, 
Prof. Daniel W. Mead; vice-presi- 
dent, Leon <A. Smith; secretary- 


treasurer, C. M. Baker, sanitary en- 
gineer of the State Board of Health; 
all of Madison. The executive com- 


mittee is composed of the officers 
and, in addition, H. H. Grifey, of 
Janesville, and H. P. Bohman, of 
Milwaukee. 


TECHNICAL SOCIETIES PLAN PUB- 
LIC WORKS BOARD 


A plan for including a State Board 
of Public Works in the new consti- 
tution of the State of Missouri has 
been prepared by the Associate En- 
gineering Societies, a Chapter of the 
American Institute of Architects, 
and the contractors, all of the city 
of St. Louis. This plan provides for 
directors of utilities, highways, water- 
ways, and conservation, and their 


president to be appointed by the 
Governor of the State and to have 
supervision of the activities of five 
divisions. 

Division of Structures will include 
land, natural resources, structures, 
equipment and improvements. in 
which the State is interested. 

Division of Utilities includes main- 
tenance, equipment, operation and 
service of all public utilities owned or 
operated by the State and the as- 
sessment of rates and charges there- 
for. 

Division of Highways includes con- 


struction, reconstruction, mainten- 
ance and inspection of all public 
highways and bridges for which 


State funds are used. 

Division of Waterways will include 
waterways, water sheds, navigation, 
stream pollution, fisheries, water works, 
irrigation projects, plant control, 
water for development, drainage, and 
sanitary matters. 

Division of Conservation will deal 
with the conservation of resources 
and State planning. 


AFFILIATED TECHNICAL SOCIETIES 
OF BOSTON 

“The Affiliated Technical Societies 
of Boston” was granted a charter on 
June 12, 1922, with the following nine 
societies as member, organizations: 
Boston Society of Civil Engineers, 
New England Water Works Associ- 
ation, Plant Engineers’ Club, Boston 
Sections of American Institute of 
Electrical Engineers and of the So- 
ciety of Mechanical Engineers, and of 
the American Institute of Mining and 
Metallurgical Engineers, Northeast- 
ern Section of the American Society 
of Civil Engineers, Massachusetts 
Chapter of the American Institute of 
Heating and Ventilating Engineers, 
and Boston Chapter of the American 
Association of Engineers. 

The council is composed of two 
representatives from each affiliated 
organization. It has elected as its of- 
ficers: Leonard Metcalf as chairman, 
Alfred S. Kellogg and’ Alexander 
Macomber as vice-chairmen, Charles 
L. Hammond as treasurer, W. G. 
Starkweather as clerk and J. B. 
Babcock as executive secretary. The 
members of the executive committee 
are Messrs. Kellogg, Macomber and 
Frank A. Marston, together with the 
president and treasurer ex-officio. 
Among the committees arranged for 
are those on publicity, program, pub- 
lic affairs and legislation, employ- 


ment and welfare, and library. 

The Affiliated Societies will use the 
quarters of the Boston Society of 
Civil Engineers, and took these over 
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as of date of June 1, having arranged 
with that society for the use of its 
quarters, library and equipment, and 
a similar agreement has been made 
with the New England Water Works 
Association, whose quarters adjoin 
those of the Boston Society, both 
located in Tremont Temple, Boston. 
The facilities include a technical li- 
brary, current engineering periodi- 
cals, rooms for committee meetings 
and an assembly room fitted with 
stereopticon. 

The objects and functions of the 
Affiliated Societies are stated as fol- 
lows: 


OBJECTS AND FUNCTIONS OF THE 


AFFILIATION 
Objects 

(a) Concentration of a united mem- 
bership on questions of engineering 
interest, of importance to the Nation, 
State, City or to the engineers. 

wh Correlation of local group ac- 
tivities, — sometimes disconnected, 
sometimes overlapping, and at times 
even interfering,—and elimination of 
duplication of meetings and of effort. 

(c) Improvement of the standing 
of technically trained men. 

(d) Promotion of acquaintance, 
furtherance of better technical activity 
and increased esprit de corps among 
members of the organization. 

(e) Maintenance of headquarters 
for resident and non-resident technical 
men, ‘with facilities for meeting and 


correspondence, with a reference 
library, and employment clearing 
bureau. 


(f) Maintenance of adequate facili- 
ties for society or group meetings, with 
the necessary plant and apparatus for 
the proper presentation and discussion 
of technical and related subjects. 

(g) The possible issue at some 
future time of a joint publication of 
professional papers of interest to the 
members of the affiliated organizations. 

(h) Possible co-operation in the 
future with some club for the enjoy- 
ment of its facilities at times of meet- 
ing of the Affiliation, affiliated organ- 
izations or committees thereof. 
Functions 

(a) The keeping of general records, 
and membership lists of all affiliated 
organizations. 

(b) The co-ordination of meetings 
and programs, and the preparation for 
joint meetings. 

(c) The preparation, publication 
and distribution of a periodic bulletin 
with notices of the meetings of the 
affiliated organizations; information of 
general interest; current legislative 
matters; committee reports or ab- 
stracts thereof and other society mat- 
ters approved by the Council. 

Co-operation with the _ secre- 
taries of the affiliated societies and 
furnishing secretarial and other as- 
sistance to them as far as possible in 
sending out special notices (not pub- 
lished in the bulletin); bills for mem- 
bership dues; subscriptions, ete.; re- 
ports of committees, ballots, typewrit- 
ing and other service of like character 
that may be required in the conduct of 
the affairs of the several societies. 
This work shall be done through and 
under the direction of the Executive 
Secretary. The officials of the affiliat- 
ed societies shall have no authority 
over the office assistants or staff. 

(e) The clerical work incident to 
the collection of dues from the affil- 
iated societies. If the Executive Sec- 
retary is asked to and shall assist the 
Secretaries of any of the affiliated or- 
ganizations in collecting dues from 
their members, he shall assume no re- 
Sponsibility for the assessment, pay- 
mont ane collection of these dues other 

or an accurat 
recelpts. e@ accounting of 

he maintenance 
oe bureau. oS Sapo 

s e making of library re- 
searches at the cos 
aestting Gen t of the members 














its 
and 
lade 
rks 
join 
0th 


ton. 

li- 
>di- 
ngs 
vith 


the 
fol- 


Avucust, 1922 


(h) Keepin in touch with like 
affiliations and groups of engineering 
societies and with American Engineer- 
ing Council. ; 

(i) Listing separately in the tele- 
phone directory the names of all of 
the affiliated organizations. 

(j) Maintaining and developing if 
it shall prove practicable and advan- 
tageous a special service at a nominal 
charge, covering cost at least, for in- 
dividual members of the affiliated or- 
ganizations, under. which they may 
receive mail, telephone and limited 
secretarial service at the quarters of 
the Affiliation. 

All of these functions are to be 
carried out through the office of the 
Executive Secretary, under direction 
of the Council and the Executive Com- 


mittee. 

This is an affiliation merely, each 
of the societies retaining its indi- 
viduality, holding its own meetings, 
etc., but having at its service the ma- 
chinery for united action and also 
the facilities for “promotion of ac- 
quaintance, furtherance of better 
technical activity and increased es- 
prit de corps”; the purpose being an- 
nounced by the by-laws to be “bring- 
ing technical societies and _ their 
members into close touch with one 
another for more effective public 
service, and for the advancement of 
scientific investigation, education 
and research.” Like its national pro- 
totype, the Federated American En- 
gineering Societies, it maintains a 
bureau for bringing togther engi- 
neers of all kinds and those who de- 
sire their services. 








PERSONALS 





Brown, Major Cary H., assistant 
engineer commissioner of the District of 
Columbia, will shortly be relieved of 
that duty and assigned to duty at the 
engineer school at Camp Humphreys, Va. 

Weisiger, L. M., field engineer of the 
South Carolina State Highway Depart- 
ment, has resigned to accept a position 
with J. M. Gregory of Newton, N. C. 
E. D. Sloan has been appointed to suc- 
ceed Mr. Weisiger. 

Patterson, Charles A., borough engi- 
neer of Torrington, Conn., has resigned. 
He will be chief engineer of the con- 
tracting firm of Mascetti & Holley of 
Torrington. 

Swain, Clayton E., superintendent of 
public works, Rockville, Conn., has re- 
signed, and is now associated with the 
U. S. Bureau of Public Roads. 

Kelley, Robert E., of Willimantic, 
Conn., has been appointed an engineer 
of bridge construction for the Maine 
State Highway Department. 

King, Edwin J., for five years county 
engineer of Sabette Co., Kansas, has 
been appointed Kansas representative of 
the Portland Cement Association to suc- 
ceed Frank Altman. 

Stephenson, Edwin J., until recently 
employed as construction engineer by 
the United Light and Railway Cos., 
Davenport, Iowa, has been appointed 
chief engineer of public construction for 
the city of Davenport. 
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Brigham, John C., has been reap- 
pointed city engineer of Summit, N. J., 
for a term of three years. 

Seventon, H. L., has resigned as as- 
sistant engineer with the California 
State Highway Commission and will be 
employed as engineer with the Western 
State Power & Electric Co. 

Fuetter, Otto, has been appointed city 
engineer and street superintendent of 
Venice, Cal. 

Vogel, John Leonard, has been ap- 
pointed bridge engineer of the New Jer- 
sey State Highway Department. He 
was formerly designing bridge engineer 
of the New Jersey Public Utility Com- 
mission, 

Wanzer, J. O., has been appointed city 
manager of Marysville, Cal. He was 
formerly with the California State High- 
way Commissioner. 

Farrier, Benj. E., has been appointed 
successor to John Ferris as member of 
the New Jersey State Highway Com- 
mission. Mr. Farrier is a plumber of 
Jersey City. 

Dixon, G. Gale, has resigned as 
chief engineer of the Water Depart- 
ment, of Akron, O., which position 
he had held for five years. He will 
engage in business in Cleveland. 

Connell, William H., has _ been 
selected by the Pennsylvania Com- 
mittee on State Finances to investi- 
gate the State Highway Department. 
He will select a committee of high- 
way engineers to aid him. His head- 
quarters will be 912 Rea! Estate 
Trust Building, Philadelphia. 

Shoecraft, Ezra C., for nine years 
city engineer of Flint, Mich., on Aug- 
ust 1 became a member of the firm 
of Hoad, Decker and Drury, of Ar- 
bor, Mich., the firm name becoming 
Hoad, Decker, Shoecraft and Drury. 

Powers, Cornelius Van Vorst, chief on 
one of the bureaus of the New York 
Transit Commission and former division 
engineer of the commission, died in New 
York City, June 18, aged 62 years. 

Fitzgerald, Harrison W., engineer, has 
been elected Mayor of the town of Ham- 
burgh, New York. 

Tuttle, Arthur S., has been appointed 
chief of the staff of engineers to pre- 
pare plans for the Brooklyn-Richmond 
freight and passenger tunnel. 

Smith, H. H., has been appointed 
deputy chief engineer on the staff above- 
mentioned. 

Coe, D. W., has been appointed resi- 
dent engineer, 

Shea, Wm. J., has been appointed as- 
sistant engineer, 

Phipps, Francis H., has been appointed 
assistant engineer, and 


Conant, Wm. M., has been appointed - 


statistician of the above tunnel staff. 
Dixon, G. Gale, formerly chief engi- 
neer of the Bureau of Water Works Im- 
provement of Akron, O., has become as- 
sociated with Frank A. Barbour, consult- 
ing civil and sanitary engineer of Boston, 
the firm name being Barbour & Dixon. 
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PAMPHLET NOTES 


The 1922 edition of the “List of Pub- 
lications of the Department of Commerce 
Available for Distribution” contains the 
name, date of publication, number of 
pages, and cost (when not furnished 
free) of more than two thousand 
pamphlets, reports and other publica- 
tions of the Bureau of the Census, Coast 
and Geodetic Survey, Bureau of Fisher- 
ies, Bureau of Foreign and Domestic 
Commerce, Bureau of Lighthouses, 
Bureau of Navigation, Bureau of Stand- 
ards, and Steamboat Inspection Service. 
The publications of the first two and some 
of those of the Bureau of Standards 
contain matter of interest to public 
works engineers. 88 pages. This list can 
be obtained by addressing “Chief, 
Division of Publications,” Department of 
Commerce, Washington, D. C. 

“Flexible Strength of Plain Concrete.” 
By. Duff A. Abrams, Professor in charge 
of Structural Materials Research Labora- 
tory, Lewis Institute, Chicago. Bulle- 
tin No. 11 of the Laboratory, published 
June, 1922. 

Result of testing 750 beams, giving 
details of tests and conclusions, one of 
which is that, for the usual concrete 
mixtures the modulus of rupture is about 
22% of the compressive strength. The 
effect on flectural strength of various 
modifications of the concrete mixture are 
described. 25 pages. Apply to the labora- 
tory. 

“Proposed Zoning Ordinance for 
Akron, Ohio.” As recommended by the 
City Planning Commission and City 
Planning Committee of Council. 18 
pages. Also 3-page “Report of the City 
Planning Commission” of June 20, 1922. 

“Mosquitoes and Mosquito Control,” 
by Geo. W. Simons, Jr., Chief Sanitary 
Engineer, State Board of Health of 
Florida, and Geo. F. Moznette, Ento- 
mologist, Bureau of Entomology, U. S. 
Dept. of Agriculture. Published by the 
Florida State Board of Health. A dis- 
cussion of the economic importance of 
mosquitoes in Florida, their habits, and 
how they can be controlled—36 pages. 

Fire Fighting Facilities. Reports of 
National Board of Fire Underwriters on 
the water supply, fire department, 
structural conditions and hazards of 
Pasadena and Riverside, Calif., Philadel- 
phia, Pa., and Cicero, Ill., being reports 
Nos. 329 to 332, published July, 1922. 

“Water Supply Needs and Resources 
of the Commonwealth” of Massachusetts. 
A report of the joint board of the State 
Department of Public Health and the 
Metropolitan District Commission. A 
book of 284 pages and several large fold- 
ed maps and other inserts; dealing with 
the water supply requirements, adequacy 
of the present sources of supply, and new 
sources of supply; proposed works and 
their cost, and conclusions as to metro- 
politan district supply, including 16 cities 
and towns within ten miles of the State 
House and 9 outside this limit. 
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New Appliances 


Describing New Machinery, Apparatus, Materials and Methods and Recent Interesting Installations 





IRON HORSE STREET CLEANERS & 
SNOW SHOVELS 


The Rochester Can Company, man- 
ufacturers of metalware, under the 
trade name of “Iron Horse,” have 
placed on the market the type of 
street cleaner shown in the accom- 
panying illustration. This consists 
of an iron street can carried in a 
frame of Bessemer steel equipped 
with an exceptionally good grade of 
36-inch Sarvin wheels. The equip- 
ment shown is provided with a dust 





“TRON HORSE” STREET CLEANER 


pan attachment (it can be omitted 
when desired), which is attached by 
steel rods directly to the curved 
handle of the’cart, in such a way 
that dirt swept into the pan can be 
dumped into the can by simply 
swinging the handle upward and 
over. The can is made of extra 
heavy gauge iron, reinforced top and 
bottom with a heavier iron band 
equipped with large heavy side 
handles. 

T he. ‘ihren 
Horse” snow shov- 
els are probably 
the most substan- 
tial made, using 
heavy galvanized 
iron wire around 
the outer edge and 
corrugated _verti- 
cally, and further 
strengthened by 
three heavy steel 
rib enforcements 
riveted to the back, 
one of which re- 
ceives the end of 
the handle. The 
point of the shovel 
is reinforced with 
a.strip of steel 
riveted in place. 
The handles are 
made of straight grained hard wood 
and equipped with a wood rip. 
For heavy street work, these are 
made in two sizes, one 17 inches wide 
at the bottom, 14 inches at the top 
and 14 inches high; the other 20 





“IRON HORSE” 
SNOW SHOVEL 


inches wide at the bottom, 16 inches 
at the top and 16 inches high. 


“TALKING LAMP” FOR HIGHWAY 

After experiments extending over a 
period of about six years, Foster Mil- 
liken, president of McNab & Harlin 
Mfg. Co., has evolved the Milliken 
Electric Street Signal “Talking Lamp” 
which is used for either danger spots 
on highways or for highway traffic 
control. Up to this time all traffic 
regulating lights have depended on 
simple color schemes to give police 
regulations either by day or night. 
This method of control is not only 
unsatisfactory but unsafe, as the ma- 
jority of people do not even know 
what the colors mean or they fail to 
interpret them quickly enough to 
avoid danger, which, owing to the 
fact that the Milliken Lamp gives 
positive instructions by means of let- 
tering that can be easily read and 
understood, has been aptly termed a 
“Talking Lamp.” 

The ideas in designing this lamp 
were: First, to use flashing colored 
lights that can easily be seen at a 
distance of a mile or more. Second, 
to give full information concerning 
police regulations and _ information 
relative to the location or direction 
to the traveling public. The third ob- 
ject was to have all of this informa- 
tion directly in front of the driver 
so that he would not be compelled 
to look other than straight ahead, 


ELECTRICAL CONTROL FIXTURES 
FOR LAMP SHOWN ABOVE 


REMOTE MULTIPLE UNIT CONTROL 
At 86th St. and Broadway New York 


and further to have all of this infor- 
mation clear and distinct, not only in 
the day time, but particularly at 
night. The automobilists will with- 
out thinking naturally slow down to 
read the lamp and thus approach the 
danger spot at a reduced speed which 
is in the interest of safety. 

The design of this lamp is particu- 
larly ornamental and pleasing in ap- 
pearance. The lamp is divded into 
three separate and distinct horizontal 
compartments. The upper compart- 
ments contains a fixed white light 
and the letterings on the glass faces 
are intended to give the necessary 
police instructions. The center com- 
partment contains the flashing elec- 
tric lights placed behind the lenses. 
The lenses in the center compart- 
ment may be of any color to-conform 
to any government, state, city or 
municipal regulation. The lenses 
used in the flashing compartment of 
the lamp are -of special construction 
and are exceedingly powerful so that 
the light will penetrate fog and mist 
where ordinary lights fail. The idea 
of having two lenses instead of a 
single lens is. to make the lamp 
unique so that it cannot be confused 
with any other lights. 

The lower compartment of the 
lamp contains a fixed white light 
and the lettering on the glass face is 
generally intended to give the loca- 
tion or information relative to direc- 
tion of principal cities or towns: 
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TYPE A LAMP IN CENTRAL 
PARK, NEW YORK 


PUBLIC WORKS 


In the bottom of the lower com- 
partment are placed refracting lenses 
which at night. throw rays of light 
not only over the pedestal and base, 
but over a considerable portion of 
the roadway adjacent to the bottom 
of the lamp. This refracted light 
makes the pedestal and base glow at 
night bringing the lamp into sharp 
contrast with the black surroundings. 

These lamps are now manufactured 
in twelve principal types for differ- 
ent highway conditions, such as 
varying angles of street intersections, 
stop and go signals, railroad cross- 
ings, etc. 

A large number of these lamps of 
different types have been operating 
throughout the State of New Jer- 
sey since the first of the year, and 
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some, of different types, have lately 
been installed in New York City. 








INDUSTRIAL NOTES 


C. 0. BARTLETT-SNOW COMPANY 


The C. O. Bartlett-Snow Company 
of Cleveland, Ohio, has added to its staff 
Irwin S. Osborn, a consulting engineer 
who for a number of years has made a 
specialty of garbage and refuse disposal. 
This enables the company to give the best 
of service in a new direction, that of 
building refuse destructors, in addition to 
the Cobwell system of garbage reduction 
which it has been installing in various 
cities during the past few years. Asso- 
ciated with Mr. Osborn in this new 
branch of the business will be Mr. Big- 

house, who has 








been in charge of 





Loper Fire Alarm 








STONINGTON, CONN. 


Estimates. Cheerfully Given 


the garbage dis- 
posal work of the 
company for some 
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Manufacturers of COMPRESSED AIR FIRE time. The com- 
WHISTLES, WHISTLE BLOWERS, BELL pany will also re- 
STRIKERS, BOXES, GONGS, Etc., Etc. tain. Raymond 
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Screening & Reloading—Direct from Bank 
- A Complete Gravel Plant of CONANT LOADERS 


M. C. BENNETT, Providence 


chemical engineer. 





BACON-TAPLIN CO., Springfield, Mass. eee. 
HUBBARD FLOYD CO., New York 
HENRY H. MEYER CO., Baltimore 


CONANT MACHINE CO. CONCORD, JCT., 


POWER 


LOADING MACHINES 


Are a Necessary Part of Equipment for Economical 


ROAD CONSTRUCTION 


CONTRACTORS—MUNICIPALITIES 


uses CONANT CROWDING 12 


AGENTS 


FAIRBANKS CO., Albany 
NEAL & co., Buttale 

EWTER F. HOBBS, Inc., Norfolk 
RALEIGH IRON WORKS ‘co., Raleigh 








EASY CAPACITY 


THE F. D. CUMMER & SON CO. 
CLEVELAND, OHIO 





New York Offices: No. 18 West 44th Street 


CUMMER PORTABLE ROAD ASPHALT PLANTS (3 UNITS) 
750, 1,250 and 1,800 Yards 2-Inch Sheet Asphalt Daily or Other Standard Mixtures. 
CUMMER PLANTS NEVER WAIT FOR HOT SAND 
Selling Agents, ey Isle 
MILLARS’ TIMBER & TRAD 
London, E. C. F 
Full Line Cummer Plants in London Steck. 


OVER 200 IN OPERATION 


NG COMPANY, Led. 











_ 














Our plants are of a distinctive type, 
upon years of experience. 


the United States and Canada. 


DECARIE INCINERATORS 


for Municipalities and Institutions 


We are one of the oldest concerns in the United States engaged in 
the erection of incinerators for the final disposal of municipal refuse. 


and of scientific design passed 
We have over 50 municipal installations in 
Among these are 15..repeat orders. 
Write us the conditions in your city and our enyineers will furnish 
you with preliminary plans and proposals for the proper size of plant 


for your requirements. 


Jamaica, New York City 
100 Ton Plant 


STACEY-BATES COMPANY 
Selling Agents: McKnight Bldg., Minneapolis 














Wilmington, No. Carolina 
40 Ton Plant 
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EVINRUDE PUMPS 

The Evinrude Motor Company is plac- 
ing on the market a new pump outfit 
weighing less than 100 Ibs. complete and 
having a capacity of 2,400 gallons an hour 
at 70 Ib. pressure and 900 gallons an hour 
at 155 lb. pressure. The pump is a small 
Viking special internal gear pump which 
is direct connected to an Evinrude 4-5 
h.p. two-cylinder, two-cycle motor with 
the magneto built in the fly wheel. Pump 
and motor are mounted on a strong 
aluminum base. The length overall is 31 
inches, width 1134 inches, height 17 inches. 
The suction pipe is 2-inch and the dis- 
charge 1%4-inch. Two men can carry it 
easily by adjustable handles, but bolt holes 
are provided in the base for permanent 
installation if desired. It can be used in 
fighting forest fires, on farms, summer 
resorts, etc., for filling pressure tanks, 
fire prevention, irrigation, etc. Also for 
small town fire departments. Contractors 
can use it for bringing water from a con- 
siderable distance for concrete or other 
purposes—it will deliver 1,500 gallons an 
hour through 1% miles of 14-inch pipe. 
Fitted with handles, it can readily be car- 
ried by two men or a Ford car from one 
source of supply to another as often as 
desired. 


ROTARY PUMP FOR CATERPILLAR 
TRACTOR 


The Holt Manufacturing Com- 
pany has recently adopted as acces- 
sory to its five-ton tractor a pump of 
special design and compact in size, 
which is attached to the rear of the 
tractor in the same position as the 
power pully attachment. It is 
driven direct through the counter- 
shaft from the motor and is capable 
of delivering 220 gallons of water per 
minute under working pressure of 
100 pounds per square inch. At nor- 
mal speed of 1,000 r. p. m. it throws 
a 1% inch stream 100 feet in the air. 
It requires but 26 h.p., which is ap- 
proximately two-thirds of the normal 
capacity of the five-ton caterpillar, 
and there is, accordingly, a large re- 
serve for overloading should the 
pump be called upon for extra heavy 
duty. The pump is of the rotary gear 
wheel type, with all working parts 
mounted in a heavy cast iron case. 
The two main shafts are geared to- 
gether at the outer end and carried 
in Hess-Bright anti-friction  ball- 
bearings. 

In every respect it is substantially 
built of the best material and is ex- 
tra strong for heavy-duty service 
although weighing only 225 pounds. 
It has been developed through the 
co-operation of Holt engineers and 
the Goulds Manufacturing Co. 

Suggested uses for this pump are 
patrol work in State forests, munci- 
pal fire service when not engaged in 
road building or snow’ removal, 
pumping out flooded cellars, by con- 
tractors in pumping out excavations, 
trenches or cofferdams. 
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LOUISVILLE CEMENT COMPANY’S 
FIRE 


The Louisville Cement Company suf- 
fered a disastrous fire at its plant near 
Sellersburg, Ind., on July 13. The blaze 
is thought to have been started by hot 
cement which resulted in one of the most 
spectacular fires in this vicinity. 

The loss was confined to the brixment 
department which will be seriously handi- 
capped in production, although the manu- 
facture of Portland cement is not inter- 
fered with in any way. The loss has been 
estimated at about $200,000. 

NATIONAL PAVING BRICK MANU- 


FACTURERS’ ASSOCIATION | 
The secretary of this association, 


Maurice B. Greenough, has presented his 
resignation, effective on or about January 
1, 1923, to associate himself with W. M. 
Lassel of the Southern Clay Mfg. Co. 
The resignation was accepted, and a com- 
mittee composed of Messrs. O. W. 
Renkert, C. C. Barr, S. M. Duty, W. P. 
Blair, and the present secretary was se- 
lected to recommend a successor to Mr. 
Greenough at an early date. 

Stanley A. Knisely, economist of the 
association, was promoted to the office of 
assistant secretary at the recent meeting of 
the Board of Governors, and Miss B. L. 
Beller, formerly bookkeeper and office 
manager, was promoted to the office of 
assistant treasurer. 


BARBOUR & DIXON 

Frank A. Barbour, consulting civil and 
sanitary engineer, has associated with 
himself G. Gale Dixon, late chief engi- 
neer of the Bureau of Water Works Im- 
provement of Akron, Ohio, under the 
firm name of Barbour & Dixon with of- 
fices in the Tremont Building, Boston, and 
Finance Building, Cleveland. The firm 
will continue practise in Mr. Barbour’s 
specialty of hydraulic work, including 
water supply, sewerage and disposal of 
sewage, flood control, etc. 

“SOUTHERN PINE—WHAT IT ISsS— 
WHAT IT IS USED FOR” 

This book has been published for 
widespread distribution by the Southern 
Pine Association, New Orleans, with a 
view to supplying the requirements of 
architects, engineers, contractors and the 
building public generally, for a treatise 
which would set forth, in condensed 
form, though in sufficient detail, techni- 
cal and general information regarding 
the Southern Pine industry and the 
properties and uses of the product of 
this industry. 

It is divided into four parts: The 
Pines of the South; The Uses of South- 
ern Pine; General Specifications for 
Southern Pine Lumber and Timbers, and 
Physical properties of Southern Pine, 
including a table of the Association’s 
Recommended Working Stresses based 
on the results of the recent timber tests 
at Columbia University, New York City. 


COAL MANUEL 
Four and one-half by 6 inches, 150 


pages, 
author, 


cloth covers, W. D. Wadley, 
National Coal Mining News, 
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Cincinnati, publishers, $2.60. 

An elementary, non-technical book, 
discussing the origin, structure, chem- 
istry and uses of coal for the benefit of 
the users and others. The principal 
chapters of special interest in their bear- 
ing on construction work and the opera- 
tion of public utilities are those dealing 
on purchases, specifications, preparation, 
cleaning, washing and _ transportation 
rates; samples, sampling and analysis, 
ash, clinkers and sulphur; uses, pulver- 
ized coal, bricquettes, instruction to 
engine men and firemen; boilers, fur- 
naces, suggestions for firing and com- 
bustion; storage and spontaneous com- 
bustion. 

In the discussion of hand firing of 
boiler furnaces there are given 23 prac- 
tical suggestions, covering the principal 
requirements and the precautions that 
should be taken by firemen. Storage of 
coal is treated under six heads, namely: 
amount to be stored and time of storage, 
location of storage, method of storage, 
handling and rehandling and kind and 
sizes of coal to be stored and spontaneous 
combustion, and method of inspection of 
storage piles. 

COMMERCIAL TRUCK COMPANY’S 
BIG ORDER 

The Commercial Truck Company of 
Detroit, Michigan, which specializes in 
hauling for contractors on highway con- 
struction, is operating 25 Selden trucks. 
It recently drove thirteen of these trucks 
to the grounds of the Heil Company in 
Milwaukee for the installing of Heil dual 
gravity bodies, as they were to be used 
for road work in Wisconsin. The trucks 
are tractor units so that the bodies can be 
removed and the trucks used for hauling 
trailers in the winter. From Milwaukee 
the trucks travel to Brandon, Waukesha, 
and other points. A number of the 
drivers are taking their families with 
them and camping out wherever they stop 
along the way. 


LUMBER WHOLESALERS MERGE 
ASSOCIATIONS 


By referendum vote the membership 
of the Yellow Pine Wholesalers Asso- 
ciation has concurred in the recom- 
mendation of the executive committee 
that a merger should be consummated 
with the American Wholesale Lumber 
Association. 

The reason for the merger was given 
to be the condition of the producing and 
of the yellow pine lumber fields. Much 
of the stumpage of this once large sup- 
ply of timber has been used up and there 
will only be a dwindling supply for the 
market from now on. Therefore the 
wholesalers who have been specializing 
in this product will be forced to handle 
increasing amounts of western pine and 
fir, as well as southern woods. As the 
American Wholesale Lumber Association 
offers to create a division to care for the 
needs of yellow pine merchants as long 
as the diminishing stocks last, it is 
thought that the best interests of the 
industry will be served by the merger. 
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Recorded 
Engineering Experience 
Speeds Progress 


Progress would be mighty slow if students 
were compelled to work out for themselves 
every problem they encountered. 


But Progress has created the compilation 
and recording of experiences and any one 
who wants to inform himself may easily do 
so at insignificant cost. 


For Engineers and Superintendents of 
Water Works, the following books contain a 
wealth of experiences. 


You need them in your daily work. 


A. Prescott Folwell is the author. 


Sewerage 


The Designing, Construction and Maintaining of 
Sewerage Systems and Sewage Treatment Plants. 
This rewritten edition, which has been brought 
strictly up to date, devotes more space than hereto- 
fore to the calculating of the sizes of sewers, espe- 
cially of storm sewers, the pumping of sewerage, etc. 


Eighth Edition, Rewritten and Revised; 473 pages. 
ET T4506 SCE ON OUS o 6 USN ec cekemeceseenntet $4.00 


Practical Street 


Construction 


A new book devoted to the practical design and 
construction of streets. This is the only book treat- 
ing of alignment, grade and cross-section, the loca- 
tion of sewers and other underground constructions, 
the above ground appurtenances, such as manholes, 
fire hydrants, fire alarm boxes, street signs, and 
other features of modern city streets. 


SION diss Sed bntebavdtas pacceces $2.00 


ORDER FROM 





Municipal 
Engineering 
Practice 


The subject matter in this book fills the 
gaps that have been evident in municipal 
engineering literature, such as street light- 
ing, waste disposal, comfort stations, etc. 
The author has also covered both the 
theory and the detailed practice of the 
other fields in which the municipal en- 
gineer is interested. 


422 pages, 6 by 9. Cloth............. $4.00 


Water-Supply 
Engineering 


The Designing, Construction and Main- 
tenance of Water-Supply System, both 
City and Irrigation. Covering every fea- 
ture of the supplying of water for muni- 
cipalities. The present edition contains 
much new matter and embodies the most 
recent practice and discoveries. 


CaP wamts . Geet ive o cc's weicvec vesid $4.00 


Public Works Book Department 


243 WEST 39th STREET 


NEW YORK CITY 
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New Catalogs of Interest to City and County Engineers, Superintendents 
of Water Works, Superintendents of Streets, Contractors and 


All Engaged 


in Public Works 


If you want any of these Catalogs, write the number on a postal, sign your 
name and address plainly, and mail it to PUBLIC WORKS, 243 West 39th 
Street, New York. The Catalogs will be sent to you promptly without charge 


STREET SWEEPING MACHINE 

432. The Springfield Motor Sweeper 
Co., Springfield, Ohio, leaflet describing 
Springfield Automobile Sweeper with 
dumping bin and steel brushes. 





SAND AND GRAVEL PUMP 
433. Hodge, Thomas & Sheffer, 
Auburn, Indiana, circular describing 
centrifugal pumps for dredging fine and 
course gravel and sand. 





NEW TYPE CONCRETE PRESSURE 
PIPE 


434. United Concrete Pipe Co., 29 
Broadway, New York, circular describ- 
ing the design, construction, testing and 
installation of large reinforced concrete 
pressure pipe. 





TRUCK TURNTABLE 
435. The Champion Engineering Co., 
Kenton, Ohio, leaflet illustrating the 
Champion automatic turntable built 
under the Jones’ patent. 





CALCIUM CHLORIDE 
436. Carbondale Calcium Co., Carbon- 
dale, Pa., booklet describing the proper- 
ties and application of granulated carbon- 
dale calcium chloride for road preserv- 


ing. 





MOUND TRAFFIC MARKERS 
437. Mound Traffic Equipment Co., 
184 West Spring street, Columbus, Ohio, 
leaflet describing perfected marker 
for installation in the street service. 





OIL ENGINES 
438. De La Vergne Machine Co., 1224 
East 138th street, New York, circular 
describing the design, details, opera- 
tion, test and specification of the Hor- 
izontal type SI De La Vergne Diesel 
Cup Injection Oil Engine. 





VELOCITY GAUGE TURBINE 

439. De Laval Steam Turbine Co., 
Trenton, New Jersey, catalog, 8%x1l 
inches, 8 pages, heavy coated paper, 
paper covered, describing details and 
principal features of steam turbines 
for high pressure and for high tem- 
peratures. Built in sizes up to 1200 
HP and designed to be directly cou- 
pled to high speed centrifugal pumps 
and blowers and small generators and 
by means of double helical speed re- 
ducing gears to large pumps and blow- 
ers, medium sized generators, self- 
pulleys and slow and moderate-speed 
machinery. 


or obligation. 


AIR COMPRESSORS 
440. The Denver Rockville Manufac- 
turing Co., Denver, Colorado, 6x9 inch, 
16-page bulletin of the Waugh-Sinclair 
portable compressor plant with the 
specifications for 32 and 20 HP sizes. 





DOUBLEDIMOND STEELKLAD 
HOUSES 

441. This product, manufactured by 
the Ravenna Steel Co., is standard steel 
frame made of Doubledimond with 
metal lath fastened on both sides, pro- 
ducing panels, which are completed at 
the plant, and all the workmen have to 
do is to assemble them when the 
building is ready for plaster and 
stucco, thus producing a building with 
a hollow wall all steel and concrete, 
which is vermin proof, fireproof and 
frost proof, and very cheap. 





UNIONXPANSION JOINT 

442. The UnionXpansion joint for con- 
crete roads, manufactured by the Ra- 
venna Steel Co., ties both concrete 
slabs together in such a way that it 
prevents raising or lowering of one 
slab below the other, and still allows 
for contraction in roads. 





JARMIN ROAD: FIXER 

443. Glide Road Machinery Co., 501 
Huron street, S. E., Minneapolis, Minn. 
Circular describing the Jarmin Road 
Fixer, an improved machine that has 
been successfully used in the west to 
replace graders and drags for main- 
tenance work and for smoothing out 
waves in highways. 





SULLIVAN SPADER 

444. Sullivan Machinery Co., 122 South 
Michigan avenue, Chicago, Ill. Bulle- 
tin 70-X, describing the pneumatic 
clay digging tool for use in ground 
not hard enough to be blasted and 
too hard for ordinary pick and shovel 
work. 





SULLIVAN PORTABLE AIR 
COMPRESSORS 

445. Sullivan Machinery Co., Chicago, 
Bulletin 77-P describing Sullivan Por- 
table Air Compressors WK-31, engine 
driven; WkK-32, driven by electric 
motor; and WK-34, driven by belt 
from a tractor, machines that are par- 
ticularly intended for rock removal in 
road building or in city streets. 


ROAD CONSTRUCTION PROFITS 

446. The Blaw-Knox Co., Pittsburgh, 
8%4x1114-inch pamphlet listing a diver- 
sified line of road building equipment, 
entitled “Profits on a Road Job Are 
Regulated by the Time Saved,” 
describes, in a comprehensive manner, 
the time and money saving attributes 
of Blaw-Knox central proportioning 
plants; steel storage bins; adjustable 
measuring batchers; road forms; truck 
turntables; subgrade testers; tarpau- 
line carriers; steel forms for roads, 
streets and sidewalks; and all-steel 
portable handy houses. 





GALION ROAD ROLLERS 

447. The Galion Iron Works & Manu- 
facturing Co., Galian, Ohio. 834x7 inches, 
32-page catalog, heavy coated paper, 
numerous half-tone illustrations, heavy 
embossed paper covers. Describes mo- 
tor road rollers and steam road rollers 
with and without sacrifiers. Gives speci- 
fications and lists other road building and 
maintaining equipment. 





RED EDGE STREET SCRAPER 

448. The Wyoming Shovel Works, 
Wyoming, Pa. Illustrated bulletin of 
special street scrapers for hand work 
that are fitted with 4-inch chrome nickel 
blades that are tempered for long service. 





SAND AND GRAVEL PUMP 
449. Hodge, Thomas & Sheffer, 
Auburn, Indiana. Circular describing 
centrifugal pumps for general con- 
tractors’ service and for handling sand 
and gravel. 





FOUR-WHEEL DRIVE TRUCK 

450. Oshkosh Motor Truck Mfg. Co., 
Oshkosh, Wis. Bulletin with illus- 
trations and specifications for 4-wheel 
drive truck with capacity of 4,000 
pounds pay load, recommended for 
contractors’ purposes and for road 
building. 





STREET LIGHTING PAMPHLET 

451. Westinghouse Electric and Man- 
ufacturing Company, East Pittsburgh, 
Pa. Reprint of magazine articles en- 
titled, “Street Lighting,” “Value of 
Improved Street Lighting,” “Ornamental 
Street Lighting,” “Highway Lighting,” 
“Glassware for Street Lighting,” “Trans- 
formers, Constant Current Regulations” 
and “Safety Coils and Auto Current 
Transformers for Series Lighting Cir- 
cuits.” 
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HEADLEY No.1 


AN ASPHALTUM EMULSION 






For repairs and resurfac- 
ing. 
No expensive heating plant 
















required. 
Can be used in wet or dry 
weather. 
No time lost account wet 
materials. 






Write for descriptive booklets. 


(1) (2) j 
Repairing Bituminous Concrete Same, two months later, showing maonre ROAD Ol 


after being consolidated by travel 


HFADLEY GOOD ROADS CO. PAitaceLenia,PA- 












Hug Truck Turntable 

















Two 


| Machines 
that every MOTOR TRUCK 


Road TURNTABLE 



















| 
| 
_ . . 
A light, portable rig that speeds up 
| Builder the work, eliminates delays of trucks. 
| Cuts number of trucks required. Pro- 
should tects sub-grade and equipment; occu- 
have! pies 7% ft. of road width. Two sizes: 





For Ford ton trucks, $330.00; for 2% ton 
trucks, $440.00. F. O. B. Highland. 


HUG 
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Morey-Saving 

Sub- — 
Grading Turns Loaded Truck on Truck’s 
Ma chi ne Own Power 





A strongly made, easily operated machine that cuts sub-grade 
true to grade, flat or crowned; cutting depth easily adjusted. Saves 
labor of ten men per day, and pays for itself on the first half mile 
of road. Extra set ss grader blades with each machine. 18 ft. Road 
Size, $450.00, F. O. B. Highland. 

Hug Equipment designed and constructed by a successful Road 
Builder. Guaranteed to give satisfaction. 
Let us tell you also about the HUG SPEED TRUCK. 
WRITE FOR DESCRIPTIVE CIRCULARS 


THE HUG co. 


Manufacturers Road Builders Equipment 


Hug Sub-Grading Machine ” HIGHLAND, ILLINOIS 
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| Bailt for 
Service 












An Honest-to-goodness 
Profitable Mixing Machine 


The Republic is an unusual mixer. 

It is good for a two-man gang today or 
a twenty-man gang tomorrow—a small 
output or a big one—a machine capable 
of the greatest possibilities with the 
least possible man-power, and built with 
a degree of reliability that will carry it 


| through the work with sure and certain 
$195 and Up results. 


The REPUBLIC “THREE” is a small, light mixer for the small builder and cheap 
enough to enable anyone to own it. The REPUBLIC “SIX” is a medium size outfit, 
and the REPUBLIC “TEN” a compact sack size machine for general work. These 
lasting, durable mixers will do your work with the least trouble and expense and at 
minimum cost for operating and moving. 


GET CATALOG AND PRICES FROM YOUR NEAREST STOCK. 
























Republic Iron Works tecumsen, icu. 













NON-LEAKABLE WELDED 


TAR AND ASPHALT | f{ 
er ae HEATING KETTLES |} 


20 STYLES 


10 to 1000 Gallon Capacities 


Any size shipped immediately upon receipt of order. 
We carry a complete line of pouring pots, gravel and 
sand dryers, fire wagons and combination heater and 
dryer. 


Write for complete catalogue. 


HELD by Connery & Co., Inc. 


3900 North Second Street 


the WELD Philadelphia, Pa. 














Style “A”—65 to 200 Gallon Capacities tL 
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Your order for a 100-lb. cylin- 
der of CHLORINE will be exe- 
cuted with the same care and 
promptness as that of a larger 

. quantity. 
: By the same token and by reason ot 
our facilities, we are able to dispatch 
a tank car with that same precision , 
and exactitude. 


' Electro Bleaching Gas ¢ Co. 
PION 


EER MANUFACTURERS: 
? Plant: NIAGARA FALLS.WY , 
WBEast 418 Street New York QOhicago office 11 So La Salle % 















































Products 


Standard Asphalt Binder A for surface treatment. 

Standard Asphalt Binder B for penetration work. 

Standard Asphalt Binder C fur the mixing method. 

Standard Refined Mexican Asphalt for sheet as- 
phalt paving. 

Standard Asphalt Joint Fillers for brick or block pave- 
ments 

Standard Paving Flux, Standard Bridge Asphalt and 
Preserving Oils. 


STANDARD OIL CO. OF NEW YORK 


26 Broadway 


Specifications and all 


ther icul, - 
rer is yy aa 











The Streets 
Of Your City 


In the early days of primitive 
man sanitation was among 
his least concerns. But the 
march of progress is onward, 
ever onward, and today it is 
among our first considera- 
tions. 


Today the most modern and 
therefore most sanitary 
method of cleaning streets is 
by a Vacuum Street Sweeper. 
This machine sucks up the 
dirt and dust from all paved 
streets, not only those with 
absolutely smooth surfaces, 
but even cobblestones. 


Before deciding on a new 
street sweeping equipment 
you should learn all the ad- 
vantages of this modern 
machine. 


Write 


Ohio Municipal Equipment Co. 
- Columbus, Ohio 
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DIRECTORY OF CONSULTING ENGINEERS 


ENGAGED IN MUNICIPAL AND PUBLIC WORK 





ALVORD, BURDICK & 
HOWSON 


John W. Alvord 
Charles B. Burdick Louis R. Howson 


Engineers 


for 


Water Works, Water Purification, 
Flood Relief, Sewerage, Sewage 
Disposal, Drainage, Appraisals, 
Power Generation. 


Chicago Hartford Bldg. 





THE AMERICAN 
APPRAISAL CO. 


Milwaukee New York 


Authoritative Reports and Valua- 
tions covering Public Utility, Mu- 
nicipal, Mineral, Industrial, Com- 
mercial and Residence properties. 





BLACK & VEATCH 
Consulting Engineers 


Inter-State Bldg., Kansas City, Mo. 


Sewerage, Sewage Disposal, Water Supply, 

Water Purification, [Electric Lighting, 

Power Plants, Valuat‘ons, Special Investi- 
gations, Reports. 


E. B. Black N. T. Veatch, Jr. 





BROSSMAN, CHAS. 


Consulting Engineer 


Merchants’ Bank Building 
Indianapolis, Ind. 


Water Supply. Sewerage and Disposal. 
Lighting Plants—Supervision of Construc- 
tion and Operation. Appraisals—Expert 


Testimony. 





BURNS & McDONNELL 
Consulting Engineers 


Appraisals, Expert Testimony, - 
Sewerage, Rate Investigations, Wa- 
ter Works, Lighting. 


Clinton S. Burns R. E. McDonnell 


Kansas City, Inter-State Bldg. 





CAIRD, JAMES M. 


Assoc. Am. Soc. C. E, 


Chemist and 
Bacteriologist 


Office and Laboratory: 
92 Fourth Street, Troy, N. Y. 


Water Analysis and Tests of Filter Plants 


HAZEN, 
WHIPPLE & FULLER 


Consulting Hydraulic and Sanitary 


Engineers, Water Supply, Sewer- | 


age, Drainage, Valuations, Super- 
visions of Construction and Opera- 
tion. 

S LEN HAZEN’ G. C. WHIPPLE 


W. E. FULLER_ iL. N. BABBITT 
C. M. EVERETT H. MALCOM PIRNIE 


30 East 42d St., New York City 








DAVIS, B. H. 
Consulting Engineer 


Monumental Reinforced Concrete 
Bridges of All Types for Parks, 
Cities, Counties, States and Rail- 
roads. Consultations, Estimates, 
Plans, Specifications and Supervis- 
ion. 


Whitehall Building, New York 





DOW & SMITH 
Chemical Engineers 


Consulting Paving Engineers 

A. W. Dow, Ph.B. F. P. Smith, Ph.B. 
Mem, Am. Inst. Ch. Engrs. 
Mem. Am. Soc. Civ. Engrs. 


Asphalt, Bitumens, Paving, Hy- 
draulic Cement, Engineering Ma- 
terials. 


131-3 East 23d St., New York 





THE FRAZIER 
ELLMS-SHEAL CO. 


Consulting Engineers 


Water Supply and Purification, 
Sewerage and Sewage Disposal, 
Power Plant Development, Inves- 
tigations and Reports. 


1224 Illuminating Building 
Cleveland, Ohio 





New York City 2 Rector Street 
A. E. HANSEN 


Hydraulic and Sanitary 
Engineer 


Design and Supervision of 
Construction 

Water Works 

Water Purification 

Water Works Valuation 

Water Analysis 


Sewerage 

Sewage Disposal 
Drainage 
Garbage Disposal 





HILL & FERGUSON 
Consulting Engineers 


Water Supply Sewage Disposal 
Hydraulic Developments 
Reports, Investigation, Valuations, 
Rates, Design, Construction 
Operation, Management, Chemical 
and Biological Laboratories 


112 E. 19th St., New York City 





MACLACHLAN REDUC- 
TION PROCESS CO., Inc. 


Specialists in the Dewatering and 
Disposal of Sewage Sludges, and 
all Deodorization Problems. 


40 Rector St., New York City 





CLARENCE D. 
POLLOCK 


Mem. Am. Soc. C. E. 
Consulting Engineer 


Pavements, Highways, Drainage, 


Sewerage, Town Planning and Gen- 
eral Municipal Problems. 


Reports, Specifications, Supervision 


Park Row Bldg., New York City 





POTTER, ALEXANDER 
50 Church St., New York City 


Civil and Sanitary 
Engineer 


Specialties: Water Supply, Sewer- 
age and Pavements 
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WATER PIPE—GAS PIPE 


NATIONAL Pipe is Made Right—On New 
Equipment—By Use of Special Cores. 


NATIONAL Pipe has Smoothest Inside 
Finish—Easiest to Work. 


PROMPT SHIPMENTS 


National Cast Iron Pipe Co. 


BIRMINGHAM, ALA. 


SALES OFFICES: 
(Write Nearest Office for Prices) 


NATIONAL CAST IRON PIPE CO., NATIONAL CAST IRON PIPE CO., 
Peoples Gas Building, Chicago. Commerce Trust Bldg., Kansas City, Mo. 














One Billion 
GALLONS 


The total daily capacity of municipal 
filtration plants installed by us. 


500 Communities Supplied 
The Dry Feed machine illustrated is the most approved 


method of feeding chemicals in the science of water 
treatment. Overcomes the necessity for solution tanks. 


The most perfect method of feeding chemicals in dry 
or powdered form. 


NOT AN EXPERIMENT but a PROVEN 
SUCCESS 


Send for bulletin 22-2 e: : am eel ; “i ~ 


The New York Continental Ss a, 
Jewell Filtration Company The ORIGINAL 


cw "AS au DRY FEED MACHINE 


— 
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MATHEWS 
FIRE 
HYDRANTS 


The recognized 
standard 
for over 
50 years 


Frost-Proof 
Positively Automatically Drained 
Always Dependable 


GATE VALVES 


FOR. ALL PURPOSES 


CAST IRON PIPE 


AND FITTINGS 





“REDUCED” FITTINGS 


Write for Catalog and Prices 


R. D. WOOD & CO. 


Philadelphia, Pa. 














factory. 


We are glad to confer with munici- 
pal officials or water companies. 


National Methods Are Patented 


National Water Main Cleaning Co. 


54 Church St. 








Clean Water Mains 
Deliver Full Capacity 


If there is growth or deposit in 
your mains it will seriously affect 
the carrying capacity. 
a great deal less to send water 
through clean mains. 

During the past 15 years we have 
cleaned mains in several hundred 
cities and the results in increased 
pressure and reduced operating 
costs have been thoroughly satis- 





It will cost 


New York 







































You need 
day tym alere) .¢ 


on the 


UNA-FLOW 
STEAM 
ENGINE 


Second English Edition 

















DESIGN 





























engineers. 


SYRACUSE 


Write Now about your power 
problems to his own agent and 


STUMPF UNA-FLOW ENGINE Co., Inc. 
206 E. Genesee Street 





















pO 


postage 
prepaid 
























NEW YORK 




















No, 6 
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DETROIT 


Distinctive Features of the Detroit Trailer 


The draw bar is pivoted on the frame, and the Steering arm is pivoted on the axle. The relation 
pulling stress is transmitted through frame and between the steering arm and steering knuckle is 
radius rods to axles, the therefore always con- 
impulse being equally dis- as stant, whereas, when 
tributed to all four steering arm is pivoted on 
wheels. If any one the frame, the rise and 
wheel drops in a hole or fall due to spring deflec- 
meets an obstruction its tion must of necessity dis- 
radius rod takes the turb the steering control, 
sates thus allowing side-sway. 
The DETROIT steering 
mechanism compels DE- 
TROIT trailers to follow 
the true line of the truck. 


DETROIT trailer draw 
head is bell shaped, re- 
ceiving draw bar pole me- 
chanically and with a 
positive cam latch which 
eliminates looseness and 
assures true alignment. 
Connection is made in- 
stantly with the truck in 
much the same manner as 
railway freight cars, no 
clevis bolts to poke 
through or cotter pins to 
bother with. No time 
lost. 


The DETROIT Trailer 
lock is housed in and sub- 
merged in grease. No 


A tie rod. independent 
from the drag link con- 
nects knuckle steering 
arms, thus always keep- 
ing the wheels parallel. 
It is readily understood 
that where trailer wheels 
are out of alignment, the 
tires are soon ground off. 
Such a vehicle pulls hard, 
then too, of wrongly 
aligned wheels whichever 
one for the instant carries 
dirt or grit can get on the the heavier load, that 
inside. DETROIT trail- wheel controls the direc- 
ers can be backed singly or in trains of two or tion of steering. This is a primary cause of 
more without any chance of injury to operator. swaying. DETROIT’ trailers do not sway. 


T RATILER  § 
WATCH IT TRACK—SEE IT BACK 


Proper facility for backing a trailer into loading positions, into doorways, alleys, etc., is a constant 
necessity. With a DETROIT trailer this is readily done. When draw bar is locked in center of 
frame the draw head is automatically released at the same time and it swivels at this point. This 
swivel feature allows the truck when pushing a trailer backwards to get out of line towards either 
side without bending or breaking draw bar, draw head or pole, which naturally and very fre- 
quently happens to trailers where they are locked rigidly straight out from the trailer frame. The 
Swivel draw head and other patented features give the DETROIT trailer paramount advantage 
over all other makes. It only takes a few seconds to reverse a DETROIT trailer for backing or 
for pulling from the opposite end. 





WE HAVE ONE OF THE LARGEST TRAILER PLANTS IN THE WORLD, AND 
CAN SUPPLY YOU WITH WHATEVER KIND OF TRAILER OR BODY YOU MAY 
REQUIRE. LET OUR ENGINEERS SOLVE YOUR TRANSPORTATION PROBLEMS. 


DETROIT TRAILER COMPANY 


954 EAST MILWAUKEE AVENUE DETROIT, MICHIGAN 
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Chemicals 
for Water Purification 


We manufacture the highest grades of 


Sulphate of Alumina 
Chloride of Lime 


and 


Liquid Chlorine 





Pennsylvania Salt Manufacturing Company 


WIDENER BLDG. PHILADELPHIA, PA. . 


























<||| WATCH DOG WATER METERS ||) 













































ACCURATE 
DURABLE 
DEPENDABLE 


Disc, 
_ Current. and 
Compound Types 


More than 700,000 


in Service 


CATALOG SENT ON REQUEST 











[|| GAMON METER COMPANY | eal 


280-294 SOUTH STREET NEWARK, N. J. 


—— 






































———— 
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AUROR 
PUMP 





Twenty-five years of actual experience in de- 
signing centrifugal pumps are back of Aurora 


Pumps. 
which 


There is no principle in Aurora Pumps 
is not mechanically correct—no feature 


which is untried. They are designed to meet 
every possible condition with the best results. 
Simply write us and give us full information as 


to your requirements. 


We will make a recom- 


mendation and furnish estimates. 














ORA 


AUR 


ee 


There is an Aurora Pump 


for every need ..... 


All the engineering skill and resources of our en- 


tire organization are at the command of Aurora 


Pump users. 


Our service department is yours—no 











question is too small for it to give its attention, none 


too big for it to undertake. 


Avail yourself of this 


service whenever and as often as you like—it is here 


for you to use. 


If it is a matter that requires per- 


sonal attention on the ground one of our engineers 


will make the trip. 


Look over some of our types 
Write for descriptive catalogue 


AURORA PUMP & MANUFACTURING C0. 


AURORA, ILL. 
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FIRE HYDRANTS 


Smith Fire Hydrants are scien- 
tifically constructed by engi- 
neers to deliver the greatest 
volume of water under a given 
pressure. They are designed 
with easy-flow waterways 
without detours or obstruc- 
tions which have a tendency to 
kill efficiency. Built strictly 
along hydraulic principles to 
meet the exacting demands of 
modern fire equipment. Built 
for rugged use. Adopted by 
many cities. Especially de- 
m signed for high pressure serv- 
A ice. 








Makers 


of Smith Tapping Machine, 


HIGH GRADE WATER WORKS SUPPLIES 





With this machine you can 
insert new valves in existing 
lines under pressure, avoid- 
ing annoyance to consumers 
and also avoiding great fire 
risks. This machine will 
cut section of pipe, place re- 
quired size valve in position, 
complete the work in every 
detail without interruption 


to supply. Insert 
all sizes 4” to 24” 
inclusive. 


You can buy them 
or rent them. 


Write for our proposition , ang 





NM yo >Re AMUN 


VALVE INSERTING MACHINE 
















Valves, Lead Furnaces, 


Pipe Cutting Machines, Gate Valves and Other Water Works Specialties 
WRITE FOR CATALOGUE 


THE A. P. SMITH CO., EAST ORANGE, N. J. 
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Badger Compound Meter. 
Face of housing removed. 
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The Badger Compound Meter 


Combines the splendid Badger Disc and Badger 
Turbine meters. It registers accurately the small- 
est leak streams, as well as the large flow. The 
flow is regulated by a balanced COMPOUND- 
ING VALVE of distinctive design. Only one 
meter is in operation at any time, and the regis- 
tration is accurate at all flows. 


ACCURACY — CAPACITY — LOW MAINTENANCE 
Badger Meters Are Made for Every Service 


Write for catalog. 


The Badger Meter Mfg. Co. 


841 30th Street, Milwaukee, Wis. 
CHICAGO, ILL. BROOKLYN, N. Y. 
111 W. Washington St. 32 Court St. 


KANSAS CITY, MO. DENVER, COLO. 
414 Interstate Bldg. 1621-39 Fifteenth St. 
































terlin 


THE ENGINE? REFINEMEN 
‘or the 
finest boats that float 


EMERGENCY ! 


High Duty gasoline en- 
gines independent Units 
for Standby service for 
isolated pumping projects, 
Fire pumps, Water Works 
pumps, Emergency and 
peak load generating sets. 





Model GRC 6 cylinder 225 H.P. STERLING driven re- 
serve pump installed at Barrie, Ont. by Turbine 
Equipment Co., Toronto, on 8” 2 stage DeLaval cen- 
trifugal 1500 Imperial G.P.M., 275 ft. head at 1400 r.p.m., 
175 H.P. required. Within 2 minutes 45 seconds, this 
emergency unit is in full operation. 














STERLING ENGINE CO., Department €-5, BUFFALO, N. Y. 


| 
| 
40 to 300 H. P. at 1200-1500 R. P. M. 7 
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UNION WATER METER COMPANY, 











UNION 


You can build a highly 


vice lines. 


COMPOUNDING 
——VALVE—— 


as well as the large stream. 





prices. 


efficient compound meter 


at a cost way below that of a complete new 
compound without disturbing your ser- 


Bolt the Union Compounding valve to the outlet 
end of any meter in sizes from 2 to 8 inches and 
tap the inlet side of your large meter or pipe to 
the by-pass meter and you will have an accurate 
compounding unit that will register the trickle 


Catalogue P-52 gives full information and 
Will be sent gladly on request 


Makers of Approved Water Works Specialties since 1868 


Worcester, Mass. 























DAYTON-DOWD 


osepesibeiacsbsieshlestperten 


Built for Continuous 
Economical Service 


|_| Investigate! 

. 'DAYTON-DOWD CO. 
| 357 York St. 

) QUINCY, ILLINOIS 

| Offices in Principal Cities 


PUMPS 





fei =| 
































———— 







South Bend FoundryCo. 


SOUTH BEND, INDIANA 


All Kinds of 


Gray Iron Castings 
Patent Chilled 
Manhole Covers 


AND PRICES 470, 490 Ibs. Weights 












Adjustable Curb Inlet 

































EMERSON PUMPS 


ON EVERY 
CONTRACT 


The 









Steam 
Vacuum Pump is prac- 
tically indestructible, is 
entirely self-contained, 
and has no working 
parts exposed or in 
sight. No foundation 
is required. Outside 
belting, shafting, or en- 
gine; self-priming and 
so simple that skilled 


Emerson 


attention is unneces- 
sary. Ability to handle 
solid matter and en- 
trained air without 
stopping, permits their 
use on work where 
other pumps are hope- 
lessly inadequate. They 
will operate in any po- 
sition. Requires no ex- 
haust pipe. Steam 
consumption is low. 
Takes but little space 
in shaft. 


Catalogue on request. 





EMERSON PUMP «1d VALVE CO. 


ALEXANDRIA, VA, 









































PUBLIC WORKS Vor. 53, No. 6 








TheBestby 
—, 4 fi Every Test 


A RATCHET HANDLE 














When any one manu- 
facturer can persuade 
90% ofall users to buy 
his product, it is un- 
questionably “best by 
every test”. 





FRICTION 
This has been the 
__FEED YOKE true condition for 
three generations in 
regard to 


MUELLER 
Tapping 
Machines 


And of all the various 

, i = models, No. “A”, here. 

ror watve f=) ) - shown, is the best 

that MuveLLeER makes 

for tapping water 

mains and inserting 

SADDLE 1” to 2” corporation 

cocks in pipe under 
pressure. 


























Ask for detailed de- 
scriptions and prices. 


A. MUELLER MFG CO., 


Decatur. (llinois 
PHONE BELL 153 


Water, Plumbing and Gas Brass 
Goods and Tools 
New York City San Francisco, 
145 W. 30th St. 635 Mission St. 
Phone Watkins 5397 ‘Phone Sutter 3577 
Sarnia, Ontario, Canada 


Mueller Metals Co., Port Huron, Mich., Makers 
of “Red Tip’ Brass Rod; Brass and Copper 
Tubing; Forgings and Castings in Brass, 
Bronze and Aluminum; Die Castings in White 
Metal and Aluminum; also Screw Machined 
Products. 
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VALVE 
HOUSING 


COVER AND LID 








No. 6 

































Showing Clark Valve Housings in Asphalt Pavement. 


Improve the Appearance of Your Streets 


This housing is REAL ECONOMY. Its use is recommended in all paved streets. It has been 
a boon to thousands of water departments. It provides safety for travel at all times. It is of rigid 
construction. No need to tear up the pavement every few months to pack the stuffing boxes on 
your gate valves, or for other repairs. Small Opening (4”) to admit wrench. Other features too 
numerous to mention in this space. 


Full particulars on request 


The Clark Line Is Extensive. 


Clark Meter Boxes—Southern 
Clark Meter Boxes—Northern 


Clark Meter Testing Machines—Six Models—Bulletin B. 
Clark Testing Instruments Increase Earnings—Bulletin C. 
The New C. M. B. Service Box Corrects All Service Box 
Faults, Valve Boxes, Valve Housings, etc.—Bulletin D. 
Water Works Pumps of All Kinds—Bulletin E. 
Municipal and Miscellaneous Castings—Bulletin F. 

Pe Meters—Check Your Pumpage and Waste—Bul- 
etin G. 

_CAST IRON PIPE, FIRE HYDRANTS and VALVES, AIR 

VALVES, BRASS GOODS, etc. Bulletin H. 


H. W. CLARK CO. 


Everything for the Water Works and Municipality 








1508 Broadway Mattoon, Ill., U. S. A. 
NEW YORK MEMPHIS SALT LAKE CITY 
SAN FRANCISCO BUFFALO CHICAGO 
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HYDRAULIC and SANITARY || 
EQUIPMENT | 


FOR MUNICIPAL WATERWORKS, SEWAGE 
SYSTEMS, IRRIGATION PROJECTS and DRYDOCKS 











Sanitation-Geiger Gates, Valves and Control Apparatus 
D’Olier Automatic Pumping Machinery and Ejectors 
Sanitation-Geiger Water Screens 
Larner-Johnson Valves 


THE SANITATION CORPORATION 


Engineers and Manufacturers 


165 BROADWAY NEW YORK CITY 
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WATER METERS 


For all services requiring the measurement of large flows and 
where there is a possibility of small draughts of water, the 
KEYSTONE COMPOUND Water Meter is unsurpassed. 














Keystone Compound 











Also manufacturers of Arctic and Keystone meters for domes- 
tic service and Eureka Meters for large and rapidly flowing 
volumes of water. ’ 


Advise us your requirements and we will recommend the size 
meter for your serivce, and give your orders our prompt 
attention. 





PITTSBURGH METER COMPANY 


General Offices and Works - East Pittsburgh, Pa. 


—Sales Oftices— 


NEW YORK—5S50 Church St. COLUMBIA, S. C.—1433 Main St. 
CHICAGO—5 So. Wabash Ave. SEATTLE—802 Madison St. 
KANSAS CITY—Mutual Bldg. LOS ANGELES—Dnion Bank Bldg. 
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~ See how the 
Top and Bottom 
Casings Part— 


when under excessive 
pressure caused 


by frost 








‘techs 





= Hill 


tome 





Sf 


The patented, non-corrosive, yielding bolt device pre- 
vents any damage to the casing or internal mechanism. 
Relieves you of all expense and annoyance from frozen 
meters. 


This proof device can be used over again after the meter 
has been frozen, without the need of any new parts. 


5 MINUTES’ LABOR 
the only repair cost 


Guaranteed for one year from date of shipment, but will 
= a lifetime. Made in sizes %, %4, 1 inch ready to 
eliver. 


THOMSON METER COMPANY 


100-110 BRIDGE ST., BROOKLYN, N. Y. 


se Frost PROD 
ERT METERS 








































Avucust, 1922 





PUBLIC WORKS 





48-INCH LOCK BAR STEEL PIPE 
THROUGH CITY STREETS 


The Only Pipe with the 
100% Joint 


Lock-Bar Steel Pipe has a carrying 
capacity 10% to 15% greater than rivet- 
ed steel pipe and the same as new cast- 
iron pipe. Lock-Bar Steel Pipe has a 
strength at the joint equal to the plate 
itself and therefore it is possible to use 
lock-bar steel pipe 1/16” less, in thick- 
ness of plate, than that required for 


EAST JERSEY PIPE CO. 


7 Dey Street, New York 























riveted or welded for like pressure. 
Manufactured in diameters of from 20” 
to 72” inclusive, in standard lengths of 
30 feet, a most convenient joint for 
transporting and installing. 


Our handbook of pipe sent to executives 
and engineers on request. 










Fig. 11 
Applying 
The “Lock-Bars” 











Fig. 12 
Scarfed 
“Lock-Bar” 











Fig. 13 
Assembling 
Halves 
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P&H Wheel 
ud ng (122) 
Trench Excavator 
owned by 
Thomas Haverty 
Company 
Los Angeles 


Through Soil 
a Pick 
Won't Touch 


Thomas Haverty Com- 
pany, well-known con- 
tractors of Los An- 
geles, have put their 
fleet of P & H Trench- 
ing and Excavating 
Machines through se- 
vere tests during the 
past three years. 


In the recent Temple Street, Los Angeles, sewer job, the 
P & H Ladder aind Wheel Type Trench Excavators had to 
cope with various difficulties. 


Steep grades were negotiated, rock and boulders were en- 
countered, and oil macadam so hard that a pick made but 
little impression. 


Like many others, the Haverty Company started out with 
one P & H Machine, the satisfactory service leading up to 
the purchase of another, and another, and then a fourth. 
Their equipment at present consists of 

A No. 122 Wheel Type Trench Excavator, 

A No. 152 Ladder Type Trench Excavator, 

A No. 206 Dragline Excavator and 

A P & H 201 Tom Thumb Backfiller. 


They can handle any kind of excavating job. The dependa- 
bility and versatility of the P & H Machines as referred to 
in their letter have been factors in their successful career. 


Let us send you our Bulletin 15-X on Trenching Machinery. 


Excavating Machinery Division 


PAWLING & HARNISCHFEGER CO. 
Established in 1884. 


3812 National Ave., Milwaukee, Wis. 


New York Pittsburgh Portland 
Philadelphia Birmingham St. Lous 
Denver New Orleans - Salt Lake City 
Los Angeles San Francisco Phoenix 
Chicago Seattle 











(P*H) EXCAVATORS 


Atlas Non- Freezing 
marks a new era in the 
use of high explosives. 
It will not freeze. It will 
not cause headaches 
from handling. And, 
having the same stability 
and the same uniformity 
that always have char- 
acterized other Atlas 
explosives, it is unques- 
tionably the supreme 
blasting agent for cold 
weather work. Tell us 
what explosive you now 
are using and we will 
tell you what grade of 
Atlas Non-Freezing will 
do YOUR work. 





ATLAS POWDER COMPANY 
WILMINGTON, DEL. 


Branch Offices: — Allentown, Pa.; Birmingham, 
Ala.; Boston; Chicago; Houghton, Mich.; Joplin, 
Mo.; Kansas City; Knoxville; McAlester, Okla.; 
Mexico City, Mexico; New Orleans; New York; 
Philadelphia; Pittsburg, Kans.; Pittsburgh, Pa.; 
Pottsville, Pa.; St, Louis; Wilkes-Barre. 
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“IN THE CONSTRUCTION OF 
ROADS, DRAINAGE IS OF 
THE FIRST IMPORTANCE” 


—Byrne, “Highway Construction” 







Before a road can be constructed provision must be made for 
drainage. If this drainage is not permanent it is money thrown 
away. There is but one culvert that pays, and that is the permanent culvert. There 
is but one really permanent culvert, and that is the cast iron culvert. 

















To insure uniformity and strength of U. S. Cast Iron Culvert Pipe, every one of the 
various weights and lengths are cast vertically in dry sand. Most short length cast 
iron culverts are cast on their side. The method of casting vertically, as used in mak- 
ing U. S. Cast Iron Culvert Pipe, insures even thickness of the wall of the pipe, mak- 
ing one solid arch of permanent cast iron. The accuracy of this pipe is insured by 
the use of metal flasks and cores. 


United States Cast Iron Pipe & Foundry Co. 


General Office, Burlington, New Jersey 


SALES OFFICES: 










Pose i, 
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Philadelphia: 1421 Chestnut St. Chicago: 122 S. Michigan Blvd. Minneapolis: Plymouth Bldg. 

Pittsburgh: Henry W. Oliver Bldg. St. Louis: Security Bldg. Cleveland: 1150 E. 26th St. 

New York: 71 Broadway Birmingham: 1002 ae. _— Bldg. Buffalo: 957 E. Ferry St. 

San Francisco: Monadnock Bldg. Dallas: Scollard idg. Cincinnati: Dixie Terminal Bidg g. 
Kansas City: ie Idg. 
























FIRST MILE PAYS FOR IT! A Matter 
The second mile is 100% profit. That is the verdict 
of road contractors who use the 
BURCH STONE SPREADER Of Cconomy 


Lays gravel, slag or — 
stone evenly at re- 


quired depth and 

eg The MARTINIQUE 
time, roubie an 
wages,” Let us tel IS GLAD TO ANNOUNCE 
Ca tele REDUCED RATES 


use. 



























OMEONE must take the initiative in 












THE - ‘ - 
making it possible for people to 
BURCH PLOW woes CO. travel and spend less money—now 
Dept. F vestiine, Gitte that there is less money to speed. 













So, hand in hand with Hotel McAlpin, 
which recently announced its reductions, 
the Martinique—just across the street and 


*LOWEST HOTEL RATES INNEW YORK under the same management—becomes a 
{@ =ACCOMMODATIONS BETTER 4@) a eye byt 
dee THAN RATES INDICATE ag Ra ge He By RR gy Bg ~~ glee 
BROAD 7“ CEN’ 1 RAL HOTEL 













If, however, the public esteems the spirit in 
which it is done, as much as the management of 
the McAlpin and Martinique appreciates its 







oes a. a a patronage, then indeed, is it worth doing. 
Park, Broadway at At the Martinique the new prices 
= og se ae va are: $3.50 up for room and bath; 

y; Heart ‘ $2.50 for room without bath. 






sale District; Capac- 
ity, 1,000 Guests. 


eet. ee The 
esac ||| MARTINIQUE 


ith 
aug 380 Chontel Bivens, Fei Broadway, at 32nd St., New York 
Frank E. Jago, Resident Manager 
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Road Building © 
and Quarry FF 
Equipment \ 


Have established a reputation 


for continuous SERVICE 
and Satisfaction 


BUILT TO STAND UP UNDER HARDEST WORKING CONDITIONS 


RELIANCE EQUIPMENT 


Our complete line includes Crushers, Elevators, Screens, Bins, Sweepers, Car 


Unloaders, Etc. 


Our Complete Stock Assures Prompt Shipments 
Catalogue on request 


UNIVERSAL ROAD MACHINERY CO. 
114 Liberty St., New York, N. Y. KINGSTON, N. Y. 141 Milk St., Boston, Mass 
Manufacturers of the Famous Reliance Line of Road Building, Quarry and Unloading Equipment 























ASPHALT PLANTS 
ALL TYPES 











The J. D. Farasey Mfg. Co. 
Cleveland, Ohio 


WAV em :) ila 
Ba led @ BasainNalii= 


COMBINES ALL THE LATEST IMPROVEMENT. Ss 
and requirements of construction 
pee gp tested and tried out for a period of one year under direction 


of the technical committee of the National Paving Brick Co Sates 
Association. 























Write for descriptive circular and prices. 


HETHERINGTON & BERNER. | 


INDIANAPOLIS, INDIANA 
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Quality in Every Inch 
of Newport Culverts 


When you buy Newport Culverts you are sure 
of getting the best material available. 


Every Newport Culvert is made of 


“Genuine Open Hearth Iron”—99.875 per 
cent pure iron-copper alloy, 0.25 per cent 
copper, with 2 ounces of spelter per 
square foot. 


They are carrying water under highways, 
over which heavily loaded motor trucks by 
the thousand pass. They are strong, rustless, 
easy to put in, and the moderate first cost is 
the only cost. 


When in the market for culverts think of 
NEWPORT. 


Send for our catalogue. 
A post-card will bring it. 


NEWPORT CULVERT COMPANY, Inc. 


533 West Tenth Street Newport, Kentucky 


























| An Exceptionally Sturdy 
AUTOMATIC DUMP WAGON 


FOR CONTRACTORS 





FROM 1% TO 3 
YARDS CAPACITY 


STRONG AND 
WELL DESIGNED 





























SUSQUEHANNA MODEL 











In closing the bottom doors, one side always shuts first, making a dirt- 
tight joint. 

Its light draft, large wheels and short turning radius, make it unusually 
desirable for road work. 


Send for descriptive literature and prices 


The Columbia Wagon and Body Co. 


Columbia, Pa. 


We build the Jennings Automatic Dump Body for Ford ton and other makes of ton trucks 
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right to 


the Point 





OULDN’T you con- 

sider it a good invest- 
ment—money well spent, 
if you were to build a road 
which after seven years 
service was in as good con- 
dition as the day it was 
completed? 


The asphalt macadam road 
illustrated above was built 
during 1915 of 


STANOLIND PAVING 
ASPHALT “C” 


(Penetration Method) 


and to date not one cent 
has been required for re- 
pairs. 


Send for our booklet, 
Stanolind Paving Asphalt. 
It tells all about the proper 
construction of asphalt 
roadways. 


STANDARD OIL COMPANY 


(INDIANA) 


910 S. Michigan Ave. Chicago, Illinois 
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THE HONHORST 
Tar and Asphalt Heaters 





Prices and 
Pamphlet 


TAR WAGON 


Write for 
Description 


This heating kettle, called a Tar Wagon or Four-Wheeled 
Kettle, meets the demand for a high grade portable kettle 
of large capacity, for transporting, melting, heating, boiling 
down or reducing any kind of oil, tar, pitch, asphalt, joint 
filler, roofing composition, bituminizing materials, or patented 
paving filler. 

The kettle is semi-cylindrical, and made of %-inch boiler steel 
throughout, strongly braced with heavy angle iron. The firebox 
will burn any kind of fuel. Running gear, axles and wheels 
are the very best made, no expense being spared in perfecting 


them. 
250, 350, 500, 700, 900 Gallon Capacities 
WE MANUFACTURE 


Steel Smokestacks Tool Heaters 

Elevator Casings Pebble and Sand Dryers 
Boiler Breechings Portable Tar Heaters 
Welded Tanks Stationary Tar Heaters 
Riveted Tanks Lead Furnaces 

Steel Hoppers Steel Lathe Pans 


THE JOS. HONHORST CO. 


CINCINNATI 1016 W. SIXTH STREET ' OHIO 
















































Blaw Sewer Forms 
Aixy Size Pay Shape 


Consider the cost of lumber; the expensive ex- 
pert labor required to build and knock down the 
forms and the large pile of almost useless lumber 
on your hands when the job‘is finished—and com- 
pare the appearances of a wood form and a steel 
form built sewer. 

Blaw Sewer Forms are labor savers, time sav- 
ers and money savers—they will build real sewers. 

Blaw Sewer Forms of standard sizes and 
shapes are carried in stock—and leased to you. 
Sewers of especially large size or odd design 
require special forms, which we will design and 
build to suit your needs. 





























Submit your proposition to 
us for an estimate—write us. 


BLAW@KN OX 
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Everything for Concrete Roads 


Truscon Road Products are broad in scope. They include Wire Mesh in flat sheets 
for reinforcing concrete roads; Curb Bars for protecting edges of concrete pave- 
ments; and Contraction Joints to take care of the contraction in such roads. All 
Truscon materials are of the highest quality, and embody the results of years of 
experience in highway work. / 


Truscon Wire Mesh in Flat Sheets 


A superior reinforcement, furnished in flat sheets cut to any desired length. Many state high- 
way engineers specify flat sheets exclusively for their road work, as it has been convincingly 
demonstrated that this means more mileage and better roads, with lower costs and less labor. 
Truscon Staple Joints make the connection absolutely rigid, and guarantee the sheet to remain 
in perfect form during all necessary handling. Get our estimates. 


Truscon Curb Bars Protect Concrete Edges 


Manufactured under powerful machinery from special steel sections, Truscon Curb Bars are de- 
signed to give ample protection without waste of material. Positive anchorage, rigidity and 
convenient size make Truscon Curb Bars easy to handle and install, and effective in actual use. 
Furnished either straight or curved; standard lengths 6, 8, 10 and 12 feet. 


Truscon Steel Company 
Youngstown, Ohio 


Warehouses and Sales Offices 
in Principal Cities 


TRUSCON S 
HIGHWAY 4 
PRODUCTS /“™ 
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Light Steel Rails 


Complete with all 
necessary accessories 
for Permanent or 


Portable Track 


Light Steel Rails 


Portable or permanent track 


Standard A. S. C. E. Rail Sections, weighing 
from 8 to 60 lb. per yard with a complete 
line of accessories—for either temporary or 
permanent track. The dependable uniform- 
ity—the absence of all pipes or flaws in all 
Sweet’s Steel Rails is saving money for 
concerns in every branch of industry. The 
name “Sweet’s” is the mark of long life, 
under the hardest service. 


We are prepared to furnish standard and special Plain Splice and Angle Bars in any quantities for Rail 
Sections 8 lb. to 60 lb. per yard. Our business on Splice Bars alone has grown to such an extent that we 
can now justly be classed as the largest independent manufacturers of this product. 


STANDARD STEEL SPIKES AND OVAL NECK TRACK BOLTS 


These also play an important part in completing our line of Track Equipment. Your requirements can be 
supplied, regardless of quantities, in a quality and at an attractive price at all times. 


SWEET’S STEEL COMPANY 


3100 Sweet Street 


Williamsport, Pa. 
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TRADE MARK 


REG. U.S. PAT. OFF. 


ROAD PLANER 


Especially designed for use on bituminous roads and 
highways. For planing or leveling the waves or ridge 
elevations that frequently appear on the road _ surface; 
without destroying the contour of the roads. May also 
be used to good advantage on macadamized or dirt roads. 






Write for full particulars. 


KINNEY MANUFACTURING COMPANY 
BOSTON, MASS. 
Branches in all the principal cities. 
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THE PAINT FOR LONG SERVICE 


_ The paint that will give the most years’ protection 
is the one that it pays to use. 


DIXON’S 


PAINT 


because of its pigment, flake silica-graphite, and 
vehicle, best linseed oil, has that quality of long life. 
It will not peel, crack or flake off because of the 
natural elasticity of the flake graphite. 


Dixon’s Paint is made in FIRST QUALITY only 
and we have many records of long service in various 
industrial lines. 


Write for Booklet No. 102-B and records of long service 
in your line. 


Made in JERSEY CITY, N. J., by the 


JOSEPH DIXON CRUCIBLE COMPANY 


JERSEY CITY NEW JERSEY 


» Established 1827 Ore 


————. 
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‘SI am in receipt of yours of the 8th inst., 
asking my experience with your Dumorite 
dynamite, and beg to advise that I have 
been using it now for the past sixty days in 
hard limestone rock and find that it does 
all that you claim for it. 

‘““My foremen claim that they get better 
results from the same number of sticks of 
Dumorite than they do from 40% , and 
in addition to that, it has the advantage of 
not freezing. Since using it, I have heard 
no complaints from headache. 

“I prefer a bulky dynamite like Dumorite, 
as it seems to go farther with equally good 
results.”’ 





O. K.d by the Severest Judges 


O ONE is better fitted to judge the value 
of an explosive than the contractors who 
shoot it. 

We have stated that Dumorite does the work 
of 40% dynamite, stick for stick. Above is an 
excerpt from one of many letters from contractors 
testifying to this fact. 

Remember that Dumorite gives you 35 to 40 
sticks per case more than 40%, at the same 
price. Get in touch with our nearest branch and 
let Dumorite save money for you, too. 


Address our nearest branch office for full information 


E. I. du Pont de Nemours & Co., Inc. 


Explosives Department 
Wilmington, Delaware 


Branch Offices 


Birmingham . Ala. Huntington, W. Va. St.Louis . . Mo. 
Boston . . Mass. KansasCity . Mo. Springfield . . Il. 
Buffalo . . N.Y. NewYork . N.Y. San Francisco, Calif. 
Chicago ... Ill. Pittsburgh .. Pa. Scranton . . . Pa. 
Denver . . Colo. Portland .. Ore. Seattle . . Wash. 
Duluth . . Minn e . . Wash. 


Du Pont Products Exhibit 
Atlantic City, N. J. 


— a 
DUMORITE 


THE LATEST OF A COMPLETE LINE OF DU PONT EXPLOSIVES 
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The 2%-ton Truck with a two 
Batch Body shown at the left is one 
of the 41 Trucks equipped with Heil 
Bodies and Hoists used during the 
season of 1921 by the Wisconsin 
Service Company of Milwaukee. 
Mr. Henry Nickels, Jr., writes the 
Heil Co. that this equipment is 
standard with them \ because it 
means time saved, plus money 
earned and gives a total of satisfac- 
tion. 


F OR ROAD BUILDING 


and Construction Work Gravity Bodies for Alley Paving 


The cost per square yard of finished road or other 
concrete construction is largely affected by the cost of 
handling the materials. 

Heil Bodies and Hoists cut these costs. They are available 
in various types for handling loose materials and mixed concrete 
and asphalt. They can be mounted on any chassis, old or new. 
Write for tne Heil catalog of Dump Bodies and Hoists. It will 
help you select the proper equipment for your work. 


- 
Easy to Mount, substantial, water-tight construction. 


1132-50 Montana Ave. Milwaukee, Wis. Price, 1 yd. Body, $100.00 


Distributers: New York City, Chicago, San Francisco, Pittsburg, Cleveland, Write for Bulletin 129-E 
Washington, St. Paul, Richmond 
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» DEPENDABLE 


Equipped with 
various devices 


LOCOMOTIVE CRANES for handling be i Ps Me 
CLAM SHELL and Materials & y a 
ORANGE PEEL BUCKETS =~ f/f / If 


O. S. DEPENDABLE CRANES possess almost un- 
limited mobility. The radius of operation and variety 
of uses make them economical in road construction 
and excavation work. They mount obstacles, travel 
through the mud, turn in a 15-foot radius and have 
proved their excellence through years of satisfactory 
service. For speed, capacity and service they are 
unequalled. 








Write us outlining your field of work and we will 
submit prices. Catalog No. 18 mailed upon application. 


ORTON & STEINBRENNER COMPANY 


Main Office: Chicago, Ill. Factory: Huntington, Ind. 
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TIFFIN STREET FLUSHERS 
TIFFIN STREET SPRINKLERS 


have those characteristics of design, construction and 
equipment that stand for 


SERVICE, EFFICIENCY AND ECONOMY 


We specialize in Municipal Equipment and for that 
reason are always in position to give you Superior Service. 


Tell us of your requirements and let us help you solve 
your late summer problems, by early shipment of one of 
these wonderful machines at our new prices. 


The ‘TIFFIN WAGON CO., Tiffin, Ohio 


ALSO BUILDERS OF MOTOR TRUCKS, DUMP WAGONS, 
GARBAGE WAGONS AND FARM WAGONS 





























Youll Have Jo Admit This Is 
Some Smooth Ditch=-Deep Too! 


The picture shows the excellent road work accomplished with Russell Road Machines—taken in Travis County, 
Texas—and Texans know that their road problems demand unusual efficiency. Here ‘“‘Russells’’ lead as they do in 
other states—easily the most numerous and doing the best work. ; 
Russell Equipment covers everything needed for road construction, road maintenance and road repair- 
ing including Road Drags, Dump Wagons, Culverts, Steel 
Beam Bridges, etc. 


RUSSELL GRADER MANUFACTURING CO. 
FACTORY AND GENERAL OFFICES—MINNEAPOLIS, MINN. 


Affiliated Plants—Cicero, Ill., North Kansas City, Mo., 
; Memphis, Tenn., Dallas, Tex. 









A very complete 

catalog for 
Road Builders 
seni free. 
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How Many Times Do You 
Pay for Your Roads? 


First costs vary—but not as much as up- 
keep—and it is the upkeep that tells in 
the end. Often upkeep means paying 
more for roads after they are down than 
it originally costs to lay them. 


Warrenite-Bitulithic Pavement 


because of its superior construction and 
close inspection is distinguished in com- 
parison with other pavements by the sur- 
prisingly low cost of upkeep. All over the 
United States and Canada, in the face of 
every conceivable climatic condition, and 
under all sorts of traffic, this pavement is 
establishing new records for efficient, 
economical service. 


An interesting booklet concerning this 
pavement and its performance will be sent 
to interested parties on request. 


Warren Brothers Company bx2anin som’ oston, Mass 


DISTRICT OFFICES: 


New York, N. Y. Winnipeg, Man. Phoenix, Ariz. Oakland, Cal. Los Angeles, Cal. 
Portland, Ore. Vancouver, B. C. Utica, N. Y. Washington, D. C. New Orleans, La. 
St. Louis, Mo. Chicago, IIl. Minneapolis, Minn. Memphis, Tenn. Toronto, Ont. 


Richmond, Va. Harrisburg, Pa. 
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BOTTOM DUMP WAGON 
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Equipment 


Will Reduce 


Your Operating 
Costs 


Its reliability enables you to 
complete your contract 


on time 


Find out about the full line of Acme Road 
Building Machinery. 


We manufacture: Acme Four-Cylinder 
Motor Road Roller; Rock Crushers—Solid 
Cast-Steel Frame Portable and Stationary; 
Elevators, Screens, Portable Storage Bins; 
Tom Thumb Graders, Patrol to Traction; 
Portable Gravel Screening and Unloading 
Plants; Wagons, etc., Steam Road Rollers. 


WRITE FOR CATALOGUE 





MTD. FULL PORTABLE CRUSHING AND SCREENING PLANT 


ACME ROAD MACHINERY CO. 


FRANKFORT, N. Y. 


BRANCHES: 


NEW YORK OFFICE: 120 Liberty Street 
EXPORT OFFICE: 120 Liberty Street, New York City 
OSTON OFFICE: 141 Milk Street, Boston, Mass. 
Ee vident Bank Building, CINCINNATI, OHIO 
Equitable Building, BALTIMORE, MD. 

North Dearborn Street, CHICAGO, ILLINOIS 


WAREHOUSE DISTRIBUTORS: 


YANCEY BROTHERS, Atlanta, Ga. 

W. FRED CASEY CO., Charlotte, N. C. 

CHOCTAW ROAD SUPPLY CO., Memphis, Tenn. 

PHILIP GROSS HARDWARE & SUPPLY CO., Milwaukee, Wis. 
CLYDE EQUIPMENT CO., Portland, Oregon 

SPEARS WELLS MACHINERY CO., Oakland, Cal. 
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Two in one 


PLOW 











This plow has great strength and is adapted to 
contractors’ work—for tearing up cobblestones 
and macadam. It can be used as a perfect 
rooter and pavement plow by simply removing 
the steel wing below the moldboard. Answers 
any and all purposes, and means a less invest- 
ment and keeping in stock extra parts for one 
plow only. 4 















The point is made from a solid bar of forged 
steel. It can be reversed end for end, thus giv- 
ing double wear. The beam is one solid piece 
of cast steel. We make a full line of plows for 


every requirement. used as a 
Rooter Plow 








Write for descriptive 
literature. 






Wiard Plow Co. 


Batavia, N. Y. 






ree 


No. 69 (All Steel) Contractors’ Plow, Landside View 
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Drive 8 Heltzel Stake 
Where You Want lt 


ET the pedestals and merely hang the 
rails—you needn’t worry about the 
obstructions underneath the subgrade. 







For you can drive a Heltzel stake at any 
angle you choose—right, left, out, or in and 
they hold rail and pedestal rigid—because 
Heltzel stakes are flat and cannot turn or 
twist. 




















Heltzel forms are built like a railroad—a 
rail, a pedestal and a stake—no keys, wedges 
or clamps. No right or left hand rails. 
Heltzel rail and pedestal fit together snug 
and secure making a perfect joint and guar- 
anteeing certain and sure alignment. Write 
for the Heltzel Blue Book which gives com- 
plete details. 


THE HELTZEL STEEL FORM & IRON CO., Warren, Ohio 


Largest exclusive builders of steel forms for Road, Sidewalk, Curb, Curb and 
Gutter and all types of concrete construction and Tamping Machines, Heltzel 
Hand Strikeoff Tamp, Heltzel Rotary Steel Float, and other accessories. 


a ae 
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There Is No Substitute for 
“Caterpillar’* Experience 
The “Caterpillar’s” * field Holt has pioneered in building tractors for many years. Our 


engineers have kept in close contact with the conditions en- 
countered by highway: officials and contractors on their road mak 
















of usefulness is by no means 


limited to road making. ing, dirt moving and hauling jobs in every part of the world. This 
There is a “Caterpillar” * first-hand engineering experience, combined with our unequaled 
of size and capacity for preduction facilities, has made the “Caterpillar”’* the standard 
every power need. On farm tractor the world over. “Caterpillars”* will master the toughest 


going and operate continuously and ‘profitably where no other 
method or machine can work at all. Their power and endurance 
means that the job will be done in less time, with fewer men, and 


or ranch, in the mining, oil 
and lumber industries, for 


snow removal and other at the lowest cost. Other tractors, even some that superficially look 
civic work—wherever power like the “Caterpillar”’*, may be bought at a lower price, but exreri- 
and endurance are ata pre- enced users will tell you that on the basis of cost per horse-| »wer 


per year the “Caterpillar”* is actually the cheapest buy on the 


mium, the “Caterpillar” * 
market. Send for a copy of our booklet, “Caterpillar* Performance.” 


has no real competitor. 


*There is but one “Caterpillar’—Holt builds it. The name was 


. originated by this Company, and is our exclusive trade-mark regis- 
tered in the U. S. Patent Office and in practically every country of 
the world. 

Reg.US. 


THE HOLT MANUFACTURING CO., Inc., PEORIA, ILL. 


H OL if Branches and service stations all over the world 


RIA Eastern Division, 50 Church St. New York 
PEO » TLL. Omaha, Nebraska Des Moines, lowa 


STOCKTON. CALIF. Kansas City, Missouri Minneapolis, Minnesota 
Indianapolis, Indiana 
116 S. Michigan Ave., Chicago, Ill. 
Holt Company of Texas, Dallas, Texas 
Canadian Holt Company, Ltd., Montreal, P. Q., Canada 
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Hoosier Commissioners 
Select Jaeger Mixers 
Over All Competitors 


N an “open field” competition, 

with practically every standard 
make of mixer represented, Jaeger 
was recently awarded the contract 
for supplying the State of Indiana 
with Jaeger Mixers for their road 
work—20 Jaeger Tilting- Drum 
Outfits. 


Indiana is not the first state to 
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standardize on Jaeger Mixers. This 9 eS a") Ds Siena 
sturdy, tilting-drum machine has a) aa | ee ae 
become the leading mixer in hun- ¥ en = 


dreds of sections everywhere. Its 
low first cost, low upkeep and speed bee 
of mix have made it the choice of © Foam te 
13,000 contractors and builders. he 


The Jaeger Machine Company 


400 Dublin Avenue Columbus, Ohio 





You'll be vitally interested in the Jaeger 
story of low-cost concrete. Our catalog, 
showing the complete Jaeger line of 18 
mixers, will be sent you on request. The 
new Jaeger lower prices tell a profit-story 
that every concrete man will want to know. 
Mail the coupon today for complete infor- 
mation. 











Number 4-L 
Jaeger Mixer 





----------- 


The Jaeger Machine Co. 
216 Dublin Avenue, 
Columbus, Ohio 








Gentlemen: 
Please send me more facts regarding 
Jaeger Mixers and their new low prices. 
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Measuring the steam shovel owner’s 


(1) 


(2) 


WHY the shovel owners 


chose the ERIE 


More durable and reliable; stronger 
and simpler construction. Lower 
repair cost—more reasonable prices 
for repairs and quicker service on 
parts. 

Larger output. wicker working 
motions and simple 3-lever control 
ive unequalled speed. Steady re- 
lability of the ERIE means more 
yardage. 


(3) Easy to move—the ERIE’S /ubri- 


(4) Good investment. 


cated caterpillar type mounting the 
most satisfactory ever used. 
More real value 


for the money; higher resale value. 
(5) All-around usefulness—every ‘“B”’ 
ERIE Shovel can be used as Crane 
to handle clamshell bucket, orange- 
peel or dragline. 





If the 1,900 ERIE Shovels now in 
service have won such favor—what will 
be the opinion of the new 1922-23 
ERIE? 


_ The new machine has 32 important 
improvements, adding greatly to its ef- 
ficiency. It is a far better “buy” than 


any. 


RIE Shovel of previous years. 


Write us for our new bulletin describ- 


ing the improvements in the 1922-23 
ERIE. 


preference for the ERIE 


You know— and almost everybody else knows — which re 
volving shovel in the %% cu. yd. class is preferred by most steam 
shovel owners. 


But we did not have any exact measure of just how strong 
this preference is — not until a few weeks ago. 


Then we learned the facts from a leading authority on steam 
shovel work, a man who is not connected in any way with any 
shovel manufacturer. He had sent out 500 letters to companies 
experienced in excavation, asking which revolving shovel they 
liked best — and why. 


This letter of inquiry was absolutely impartial. No particular 
make of steam shovel was mentioned. or even hinted at, in the 
slightest degree. 


The preference for the ERJE Shovel is shown above in exact 
scale. Reasons that the owners gave for choosing the ERIE are 
given at the left. 


YOU CAN MAKE THIS SAME INQUIRY FOR YOUR: 
SELF. Every time you meet a man who does any kind of exca- 
vating, ask him which steam shovel he likes best — and why. 


In answer to this question you will hear, over and over again, 
about the remarkable SPEED and RELIABILITY of the ERIE. 


ERIE STEAM SHOVEL CO., Erie, Pa., U.S. A. 
Incorporated 1883, Formerly BALL ENGINE CO. — 


Builders of ERIE Steam Shovels, Locomotive Cranes, Railway Ditchers. 
Branch Offices: Boston, New York, Philadelphia, Pittsburgh, Chicago. 
Representatives throughout the U. S. A. 
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Are you expending time and money to erect a sta- 
tionary air compressor plant with all of its accessories, 
foundation and housing, every time you need air? 


Are you going to haul coal or other bulky fuel over 
rough roads and pipe up a cooling water supply to 
keep this compressor running? 


And as the wor: progresses and the “Jackhamer™ 


— PUBLIC WORKS 


What Compressor Will You Use for Road Work 






crills keep getting further away from the compressor 
will you eep adding another section of air pipe or hose? 
If so, how about the loss of power due to friction and 
possible leakage? 


After the job is finished are you going to dismantle the 
plant, tear down the shack, load it on trucks to be 
carried to the next location—where you will have to 
crect it again? 


Or, Are You Purchasing An Ingersoll-Rand Portable Compressor Which 
Will Make Your Air When and Where You Want It? 


These portable compressors are self-contained, complete 
and ready for work. The compressor, gasoline engine 
(or electric motor), receiver, fuel tank, cooling water 
system and other accessories are all mounted on a cov- 
ered steel frame on wheels. 


All you have to do is to connect up the “Jackhamer” 
drills, crank the engine, and you are ready for work. 
As for moving to the next job—it is only a matter of 
hitching up the horses or arranging for truck haulage. 


Gasoline Engine Driven Portable Compressors—45, 118 and 210 cu. ft. capacity 
Electric Motor Driven Portable Compressors—45 and 118 cu. ft. capacity 


Send for bulletins 3315, 1062 and 1107; also our book- 


let entitled—‘‘Compressed 


Air for the Roadbuilder.” 


INGERSOLL-RAND COMPANY, 11 Broadway, New York 


Offices in all principal domestic and foreign cities. 


651-C 


Ing ersoll-Rand 
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cae” PATENT COMBINATION 
AUTO HEATER AND DISTRIBUTOR 


Every Road. Builder, Contractor and all others who wish to save time, labor and 
money will do well to investigate the Kinney Auto Heater and Distributor. 


It has stood the test of time and is 
used extensively throughout the 
United States and Canada. 


When not required for road oiling 
the tank and entire oiling attach- 
ment can be removed, and the truck 
used for other purposes. 


For heating and applying under 
Pressure all varieties of Bituminous 
Materials, Hot or Cold, for Road 
construction Maintenance or Dust 
Laying. 


a a od. ee 


Heat and volume under instant control 


PERFECT APPLICATION "of operator. Positive pressure produced 


mame = FTANDY HEATER 
mes AND SPRAYER 


ESPECIALLY ADAPTED FOR 

ROAD MAINTENANCE CON. 

STRUCTION AND GENERAL 
REPAIR WORK 





Contents thoroughly agitated while 
heating. 





No burning or coking of material. 
Pump, Piping, Hose, Nozzles, Auto- 
matically Heated. 





No Steam Required. 





Kinney Manufacturing Company 


BOSTON, MASS. 


New York Philadelphia Chicago Houston Kansas City San Francisco 
Philippine Islands Porto Rico Cuba Hawaiian Islands 
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PROVED AND 
ACCEPTED 


EXPANSION 
JOINT 
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LASTITE has been proved by years of use to be the impor- 

tant safety-factor in concrete road construction, protecting 
the surface from disruption caused by expansion due to tempera- 
ture changes. 


Elastite takes up the stress of expansion without squeezing out of 
the joint, its tempered asphalt base being highly compressible in 
its own volume. No ordinary asphalt joint will do this effectively. 


Elastite tempering also makes a long-wearing joint; and its felt 
walls prevent the joint from sticking together and give it neces- 
sary stiffness for easy handling. 


Use Elastite in concrete, brick and block paving, concrete build- 
ings, sidewalks, and wherever protection against expansion and 
contraction is necessary. 


Immediate shipments in any quantity from large stocks at seventeen con- 
venient distributing points. Write for sample and further facts. 


THE PHILIP CAREY CQ. 
Every 100 yards 10 Wayne Ave., Lockland 


of concrete 4 
a 4 inch- . . . ° 
gon 56 oe. Cincinnati, Ohio 
degrees of in- 
creased temper- 
ature. Elastite 
absorbs this 
strain. 
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The Economy of Upkeep 
Appeals to the Experienced Roller Buyer 


Buffalo-Springfield Rollers perform in the most satisfactory man- 
ner a wide variety of work in connection with the construction and 
maintenance of all classes of roads and streets. Their real worth 
is proved by the fact that nearly one-half of these machines now 
purchased are on repeat orders from old customers who have had 
full opportunity to become familiar with the relative merits of road 
machinery. 

In the manufacture of these rollers, nothing is left undone that 
can contribute to their utility, long life, economy and convenience 
in operation. 


Get full particulars regarding them. 


“Buffalo” and “Kelly-Springfield” 
Quality Rollers 


Manufactured in all types and sizes, steam and motor, by 


The Buffalo-Springfield Roller Co. 


Springfield Ohio 


Vor. 53, No, § 
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BUYERS’ CLASSIFIED DIRECTORY 


of Names of Firms from Whom to Buy Material, Appliances and Machinery Needed by Public 


Works Departments and Contractors 


| 

















a EQUIPMENT 
(See Paving Machinery also) 
t Block Press 
Nat'l Moulding Press Corp. 
Compressors 
Mager Rand Co. 
r 


amm, Chris. 
Sullivan Mchy. 


Portable 
. oar Rand Co. 


Handling Mach. 
ol Knox Co. 
le Splice yA 
0 s Steel Co. 
t Block Press 
Nat'l Moulding Press Corp. 


D., & Son 


Backfillers 
Feslies & Harnischfeger Co. 


Benders 
ee Concrete Mach. Co. 


Cutt 
, Mach. Co. 


Tene Concrete Mach. Co. 
Blas’ Powder 
Atlas Powder 


Du Pont de Nemours Co. 


Bodies, Stake and Rack, 
Trucks and Trailers 
Detroit Trailer Co. 
Bodies, Dump (Steel) 
Trucks and Trailers 
Detroit Trailer Co. 


Bodies, Gravity Side Dump 
Stee 

, =F Trailer Co. 

Bodies, Steel Platform with 
Wooden Stakes and Racks 
for Trucks and Trailers 
Detroit Trailer Co. 


Bolts, Tee Head 
Sweet's Steel Co. 
Braces, Trench 
The Duff Mig. Co. 


Bridges 
American Bridge Co. 
Blaw-Knox Co. 
Russell Grader Mfg. Co. 
Truscon Steel Co. 
Bridge & Wharf Timbers 
(Creosoted) 
Wyckoff Pipe & Creo. Co.,Inc. 
ts, Automatic & Dump- 


ing 
Blaw-Knox Co. 
Ransome Concrete Mach. Co. 
Buckets, Clam Shell 
Dragline, Orange Peel 
Blaw-Knox Co. 

. Green 
Russell Grader Mfg. Co. 
Cableways 
Flory Mig. Co. 

Dumping and Indus- 


Good Rds. Mchy. Co., Inc. 
Koppel Industrial Car & 
Equipment Co. 

Concrete 
Acme Road Mchy. Co. 
Columbia Wagon & Body Co. 
— Concrete Mach. Co. 


Burett "Plow Works Co. 

me Iron Works 
h Bend Foundr 

. rf Cast Iron Pips’ & 

P ona Co. 
erpillar Trac 

Holt Mfg Co.. — 
utes, Concrete 


=e C _ Mach. Co. 
b t 

ASD e- Pe. & 
ips, Rail, Forged 


Sweet's Steel Co. 
te Block Machines 
Republic Tron Works 
its (Creosoted) 
Wrekoff Pine & Creo. Co.,Inc. 
ranes. Locomotive 
Ball Engine Co. 
tie a. _ 
twine ovel Co. 
am & Cncteth eit 


and ~ 
S. Flory Mig 
Pawling & Sivalathteger Co. 
Cross-Arms (Creosoted) 
Wyckoff Pipe & Creo. Co.,Inc. 


Cross-Ties (Creosoted) 
Wyckoff Pipe & Creo. Co.,Inc. 


crushers 

Acme Road Mchy. Co. 
Good Rds. Mchy. Co., Inc. 
Dinkeys 

Koppel Industrial Car & 
Equipment Co. 


Ditchers and Graders 
on Grader Mtg. Co. 


Dril 

ae Rand Or, 
Schramm, Chris. 
Sullivan Mchy. ~~ 
Dump Bodies, Steel 
Columbia Wagon & Body Co. 
Heil Co., The 

Mandt Body Co. 


Dump Bodies and Hand 
Hoists—Ford, Reo and other 
light trucks 
Detroit Trailer Co. 
Dump Wagons 
Acme Road Mchy. Co. 
Austin-West. Rd. Mach. Co. 
Good Rds. Mchy. Co., Inc. 
Heil Co., The 
Standard Steel Wks. 
Tiffin Wagon 
Engines 
Avery Co. 
Flory Mig. Co. 
Schramm, Chris. D., & Son 
Excavators 
Ball Engine Co. 
Blaw-Knox Co. 
Erie Steam Shovel Co. 
reen 
Koehring Co. 
Osgood Co. 
| dh Co. 
Explosives 
Atlas Powder Co. 
E. L du Pont de Nemours 
& Co. 


» & Son 


Front Bumpers 

Detroit Trailer Co. 
Garbage Bodies, for Trucks 
and Trailers 

Detroit Trailer Co. 
Hammer Drills 
Ingersoll-Rand Co. 
Heaters, Asphalt & Tar 
Connery Co., Inc. 
Farasey, J. D., Mfg. Co. 
Honhorst, Jos., Co. 
Hoists 

Ingersoll-Rand Co. 

S. Flory Mfg. Co. 

Pawling & Harnischfeger Co. 
Schramm, Chris. D.. & Son 


Hoists, Hand, for Trucks 
and Trailers 

Detroit Trailer Co. 
Hoists, Hydraulic and Hand 
for Motor Trucks 

Heil Co. 

Hose 

Goodyear Tire & Rubber Co. 
Jack«, Liftivg 

The Duff Mfg. Co. 
Kettles, Asphalt & Tar 
Connery & Co., Inc. 
Honhorst, Jos., Co. 
Loading Machines 

Conant Machine Co. 
Lumber (Creosoted) 
Wyckoff Pipe & Cree. Co.,Inc. 
Metal Lath 

Truscon Steel Co. 

Motor Trucks 

Avery Co. 

Tiffin Wagon Co. 

Pails 

Rochester Can Co. 

Paint 

Ruberoid Co. 

Servicised Products Co. 
Paving Mixers 


Picks 
Wyoming Shovel Works 
Piles (Creosoted) 
Wyckoff Pipe & Creo. Co.,Inc. 
Pintle Hooks 
Detroit Trailer Co. 
Plain Splice Bars 
Sweet’s Steel Co. 
Plows 
Avery Co. 
Burch Plow Works Co. 
Russell Grader Mig. Co. 
Wiard Plow Co. 
Pneumatic Concrete Mixers 
and Placers 
Ransome Concrete Mach. Co. 
Pneumatic Tools 
Ingersoll-Rand Co. 
Poles (Creosoted) 
W yckoff Pipe & Creo. Co.,Inc. 
Pumps 
Aurora Pump & Mfg. Co. 
De Laval Steam Turbine 
Co 


Emerson Pump & Valve Co. 
segorest- -Ran 

ramm Chris D.. & Son 
Radiator Guards (T: rucks) 
Detroit Trailer Co. 


Rails, Light and Heavy 
Steel 


Sweet's Steel Co, 
Reinforcing Steel 
Truscon Steel Co. 


Rock Drills 
Ingersoll-Rand Co. 


Sharpeners 
Ingersoll-Rand Co. 

Shovels 

Rochester Can Co. 

Wyoming Shovel Works 

Snow Removal Outfits 

Avery Co. 

Holt Mfg. Co., Inc. 

Russell Grader Mfg. Co. 

Spikes, Railroad 

Sweet’s Steel Co. 

Standard Steel Buildings 

Truscon Steel Co. 

Steam Shovels 

Ball Engine Co. 

Erie Steam Shovel Co. 

Switches 

Koppel Industrial Car & 
Equipment Co. 

Steel Cross Ties 

Sweet’s Steel Co. 


Tires 
Goodyear Tire & Rubber Co. 


Tow Hooks (Trucks) 
Detroit Trailer Co. 
Track 

Koppel Industrial Car & 
Equipment 
Sweet’s Steel Co. 
Tractors 

Holt Mfg. Co. 
Trailers 

Detroit Trailer Co. 
Smith & Sons Mfg. 
Trailer Attachments 
Detroit Trailer Co. 
Trailer Hitches 
Detroit Trailer 
Trailer Hooks 
Detroit Trailer 
Track Bolts 
Sweet’s Steel Co. 
Trucks, Commercial 
The Hug Co. 

Tiffin Wagon Co. 
Turn Tables 

American Bridge Co. 
The Hug Co. 

Western Structural Co. 


DANGER SIGNALS 
Ingram-Richardson Mfg. Co. 


FIRE DEPARTMENT 


Co. 


Co. 
Co. 


EQUIPMENT 
Combination Chemical and 
Hose W 
American- France Fire 


Engine Co. 


Fire and Chemical Hose 
Goodyear Tire & Rubber Co. 


ails 
Rochester Can Co. 


Pumping Engines 


Gasoline 
— -La France Fire 
4 Sevat Steam Turbine 


, Tire & Rubber Co. 


Triple Combination Motor 
American-La France Fire 
Engine Co. 

Undervwriters’ Pu 
De Laval Steam Turbine 
Co. 


MISCELLANEOUS 
Drawing Materials 
F. Weber Co. 
Engineering poets 


Co. 
Transits and Levels 
F. Weber Co. 


PAVING AND ROAD 
MACHINERY 

Air Compressors, Portable 
Ingersoll-Rand Co. 
Asphalt Block Press 
Nat’! Mouldin cress Corp. 
Asphalt Dis 
Cressy Road Soeaper Mfg. 


Co. 

Etnyre, E. D., Co. 
Asphalt Plants 
Cummer ¢ _ Co. 
Farasey, J Mfg. Co. 
Hetherington Ps Slee 

Warren Bros. — 
Car Uniloaders 

Acme Road Mchy. Co. 
Burch Plow Works Co. 
Gand Rde Mchy. Co., Inc. 
Concrete Mixers 

Good Rds. — Co., Inc. 
Jaeger Mch. e 
Koehring Co. 

Ransome Concrete Mach. Co. 
Republic Iron Works 
Schramm. Chris. D.. & Son 
Culverts, Corrugated Metal 
Newport Culvert Co. 


Gravel Screening Plants and 
Loaders 


I. P. Green 

Russell Grader Mfg. Co. 
Heaters 

Honhorst, Jos., Co. 

Oil Distributors and 
Sprayers 

Acme Road Mach. Co. 
Austin- West. Rd. Mach. Co. 
Connery & Co.. Inc. 
—o Road — Mfg. 


E. 

Good Rds. Méhiy. Gon 
The Kinney Mig. Co. 
Paving Breakers 
Ingersoll-Rand Co. 
icks 


Wyoming Shovel Works 
Pumps—Oil and halt 
The Kinney Mfg. 
Road Graders 
Acme Road hae Co. 
Austin-West. Rd. Mach. Co. 
Ball Engine Co. 
Erie Steam ae hg od 
Good Rds. 4 Me 

fg. Co. 


Russell ka 

Road Drags 

Acme Road +. Co. 
Austin- West. Rd. _ Co. 
Good Rds. Mchy. 
Russel) Grader 
Road Levellers 
Holt Mfg. Co., Inc. 

Road Maintainers 

Avery Co. 

Austin- West. Rd. Mach. Co. 
Russell Grader Mfg. Co. 
Road Pavement 


Road Rollers 

Acme eed Mchy. Co. 
Avery Co. 

Austin- West. Rd. Mach. Co. 
Buffalo-Springfield Rol. Co. 
Good Rds. Mchy. Co., Inc. 


Rock Crushers 

Acme Road Mchy. Co, 
Austin-West. Rd. Mach. Co. 
Good Rds. Mchy. Co., Inc. 
Rock Drills 
Ingersoll-Rand Cy. 
Schramm, Chris. D., & Son 
Sullivan Mch hy. 

Motor Tandem Rollers 
Austin-West. Rd. Mach. Co. 


Scarifiers 


Acme Road ie. Co. 
Austin-West. Rd. Mach. Co. 
Avery Co. 
Buffalo-Springfield Rol. Co. 
Good Rds. Mchy. Co., 
The Hug Co. 


Russell Grader Mfg. Co. 


Acme Road Mchy. Co, 
Austin- West. Rd, Mach, Co, 


L & @ 
Good Rds. Mchy. er Ca 


Root Spring Scraper 
Russell Grader 

Smith & Sons Mie - 
Screens 
Acme Road Mach. Co. 
Good Rds. Mchy. Co., Inc. 
L. P. Green 
Russell Grader Mfg. Co. 
Shovels 


Rochester Can Co. 
Wyoming Shovel Works 


Spreaders 

Acme Road Mach, .Co. 
Burch Plow Works Co. 
Steel Forms 

ser ol Steel Form & Irosa 


Wor 
Standard Steel Works 
Tar Kettles, Asphalt 


Heaters, etc. 

Acme —s aan, Co. 
Connery & Inc. 
id Road Titian Mfg. 


Honhorst, Jos., Co. 
The Kinney Mfg. Co. 
Standard Steel Works 
Warren Bros. Co. 


Tractors 

Avery Co. 

Holt Mfg. Co., Inc. 
Turn Tables 

The Hug Co. 
Westar Structural Co. 


Wagon Loaders 

Conant Machine Co. 
PAVING MATERIALS 

Asphalt 

Servicleed Products Co. 

Standard Oil Co. (Ind.) 

Standard Oil Co., (N. Y.) 

Texas 

Binders 

Barrett Co., 

Standard Oil 4 ind.) 

Standard Oil Co., (N. Y.) 

Texas Co, 

Bituminous Psvements 

Barrett The 

Texas Co. 

Warren Bros. Co. 

Contraction Joints 

Truscon Steel Co. 

Creosoted Wood Block 

Republic Creo. Co. 

Wyckoff Pipe & Creo.Co..Inc, 

Culverts, Corrugated Metal 

Newport Culvert Co. 

Curb Bars 

Truscon Steel Co. 

Expansion Joints 

Barrett Co., The 

Philip Carey Co. 

Servicised Products Ca 

Truscon Steel Se 

Fluxing Asphal 

Standard Oil Cot (Ind.) 

Oil (Roads) 

Barrett Co., The 

Headley Good ante Se 

Standard Oil Co ind) 

Standard Oil Co ) 











Koehring Co. 





Pawling & Harnischfeger Co. 





Ransome Concrete Mach. Co. 


Fire Alarm System 
Loper Fire Alarm Co. 


See Alphabetical Index on last white page 


Testing Machines 
Ingersoll-Rand Co. 


Texas 
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This Model in the smaller sizes, together with 
Model H D in the larger sizes, form a series 


The Hersey Disc Meter, Model H F, is the 


roduct of thirty-fi f i and 
P SOS ave Jeans GF pT TEES which excels all Meters of all makes in all 


refinement in the manufacture of Water those essentials which go toward making up 
an exceptionally desirable Meter. 


Meters. 


HERSEY MANUFACTURING COMPANY 


Main Office and Works: Corner E and 2nd Streets, South Boston, Mass. 
BRANCHES 
CHICAGO, ILL 10 So. La Salle Street 


NEW YORK, N. Y 
PHILADELPHIA, PA 132 Commercial Trust Building ATLANTA, GA. 
COLUMBUS, OHIO 211 Schultz Building SAN FRANCISCO, CAL 742 Market Street 








Texaco Sheet Asphalt on Beau- 

mont-Port Arthur Road, Texas. 

Photo taken after five years’ 
service—no maintenance. 


Interest in the Lone Star State 
centers about its importance in 
the petroleum industry ;—its vast 
area which is greater than the 
combined area of the Atlantic 
Coast States from Maine to Vir- 
ginia;—its great railroad system 
which represents a mileage ex- 
ceeding that of any other State;— 
its extensive agricultural lands;— 
and possibly the tremendous scale 
on which ranching and grazing is 
carried on in the State. 








New York Richmond Jacksonville 
Philadelphia Boston Atlanta 
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The Texas Company 


Asphalt Sales Dept., 17 Battery Pl., New York City 





Texaco Asphaltic Concrete on 
St. Francis Road, Potter Coun- 
ty, Texas—three miles. (Potter 
County has let contract for 
another twenty.) 


There is another thing about Texas, 
however, which is of extraordinary 
interest to those in the road build- 
ing field. 


It is this: In the production of 
asphalt, Texas ranks first among 
the States of the Union. The 
largest asphalt refinery in_ the 
world, owned and operated by 
The Texas Company, is located at 
Port Neches, Texas. 


Texas, of course, has incorporated 
in its State Highway System thou- 
sands of square yards of TEXACO 
ASPHALT pavements. 


Oklahoma City Houston Dallas 
Kansas City Minneapolis 
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